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A STUDY IN DECENTRALIZATION: 
CONTROLLERSHIP IN A DIVISIONAL ORGANIZATION 


by E. B. RICKARD, 
Controller, Ford Division, Ford Motor Co., 
Dearborn, Mich. 


In this paper, the author tells the story of accounting decen- 
tralization effected by Ford Motor Company to service the decen- 
tralized management setup which resulted from the company’s 
postwar reorganization of its internal operating relationships. At- 
tention is given in the narrative to the functions of the controller at 
the divisional and plant levels. 


 peree the past few years, the Ford Motor Company has 

undergone a complete metamorphosis in its financial man- 
agement. In the process, the company has been faced with many 
complex problems relative to the development of a new financial 
and accounting control system. In many respects the problems 
that have been encountered are not unique. Each of the indi- 
vidual problems has been faced by many businesses. However, 
because of the size of the Ford Motor Company, the wide variety 
of its activities, its highly integrated operations, and the major 
revamping that has occurred, the problems became quite com- 
plex. In order to describe the character of the financial and ac- 
counting problems with which the company has been faced, it is 
necessary to describe briefly its organization, the nature of its 
manufacturing processes, the character of its products, and the 
scope of its operations. 


The Industrial O perations at Ford 


The policy of the Ford Motor Company for many years has 
been one cf vertical integration which provided the company 
with basic raw materials, which were in turn fabricated or proc- 
essed to produce automobiles, trucks, and tractors. The company 
owns ore properties, blast furnaces, open hearths, and a steel mill 
which presently produces about fifty per cent of its steel require- 
ments. It has large timber holdings in northern Michigan and 
operates one of the largest lumber and sawmill properties in that 
area. It has two complete glass plants which provide a substan- 
tial amount of the glass used in its vehicles. It manufactures 
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its own paint and produces various plastic products. In addition, 
it has a very large investment in automobile manufacturing and 
assembly facilities. Furthermore, there are approximately twenty 
depots across the country which are used for warehousing parts 
and accessories. The company presently operates a railroad 
with 105 miles of track and at one time had a cement plant and 
tire plant. 

The principal manufacturing area is the River Rouge Plant in 
Dearborn, Michigan. Some idea of the magnitude of this plant 
is indicated by the fact that its power house generates sufficient 
electricity to supply the domestic needs of a city four times the 
size of Memphis. Telephone calls in the River Rouge area equal 
the volume found in the city of St. Louis, and the daily water 
consumption of 900,000,000 gallons exceeds the domestic require- 
ments of a city of almost two million people. This is only part 
of Ford’s total manufacturing facilities. 


Decentralization of Management and Accounting 


Up to 1946, this complex industrial machine had been operated 
under the direction of a highly centralized management. More- 
over, the basic financial records were kept centrally. Operating 
such a far-flung, diversified, and complex business with a com- 
pletely centralized accounting system had some obvious disad- 
vantages. The sheer pressure of detail would make it difficult. 
Yet, with a high degree of centralization in the area of manage- 
ment responsibility, there was sound logic to centralization in the 
accounting system. Centralized accounting control has the ap- 
parent advantage of costing less, at least in terms of discernible 
out-of-pocket costs, and, where management feels it is able to keep 
reasonably well informed about its operations without the benefit 
of detailed accounting or financial information, a centralized ac- 
counting system may prove satisfactory. However, it became 
apparent after the war that the operations of the Ford Motor 
Company had become so complicated and so difficult to manage 
from a single vantage point in Dearborn that decentralization was 
imperative. : 

One of the principal considerations that made decentralization 
mandatory was the lack of adequate information by which the 
results of specific operations could be judged. The financial data 
produced under the previous accounting system were reasonably 
accurate as to the over-all results of operation, but they provided 
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JANUARY, 1950 569 
no key as to the ability of any specific component of the company 
to provide a profit contribution that was adequate in view of the 
amount of capital that had been invested in that component. For 
example, it was not possible to determine whether the return on 
investment made in the steel mill, forge shop, or motor plant was 
sufficient to warrant its continued operation. A single net profit 
figure combined the end result of all the strengths and weak- 
nesses of the numerous individuals who guided the destinies of 
the company, but it provided no means by which the respective 
contributions of those individuals could be segregated and eval- 
uated. Special intensive studies could be made with a view to 
shedding light on the results of specific operations, but there was 
no way of assuring the accuracy of such statistical excursions 
into the accounting records. In short, the organizational arrange- 
ments and the financial control system were such that only a few 
top executives could be held responsible for profit performance. 

Decentralization was the obvious answer to the problem and so 
management set about the task of segregating specific com- 
ponents which had clear organizational and operating responsi- 
bilities. In setting up the decentralization timetable, accounting 
and managerial responsibility went hand in hand. If divisional 
management were to be equipped properly to control its affairs, 
it was clearly necessary that it have accurate and adequate finan- 
cial data on its operations. Decentralization of accounting without 
decentralization of managerial responsibility is perhaps feasible, 
but the opposite would be completely unworkable. Hence, the 
decentralization of accounting occurred in the very early stages 
and, in some cases, antedated complete decentralization of man- 
agerial responsibility. 


Decentralization on All Fronts at Once 


At the time of decentralization, we were faced with two alterna- 
tives. On the one hand, we could proceed slowly and cautiously, 
planning each step well into the future and moving only when 
we were fairly certain that all the foreseeable contingencies had 
been dealt with. On the other hand, decentralization could be 
carried out in one stroke, with subsequent revisions and correc- 
tions being made as inadequacies developed. The latter course 
was chosen and, I am sure, resultéd in more speedy progress than 
otherwise would have been possible. The stresses and strains 
on the entire organization were very great. The immensity of the 
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task of setting up fifty or more accounting locations where none 
had existed before can well be appreciated. It was necessary to 
select the personnel and provide them with the basic procedures 
and instructions which they were to follow, all within the spac 
of a few months. The change was so fundamental and far-reach- 
ing and posed such a tremendous task of financial administration, 
that I believe it could be safely said that no American corporation 
has been faced with a more complex and challenging accounting 
job than that which has been undertaken at the Ford Motor 
Company. 


Six Divisions With Full Profit and Loss Responsibility 


The present organizational pattern has produced six principal 
divisions of the company. The Ford Division is responsible for 
Ford cars and trucks. The Lincoln-Mercury Division is respon- 
sible for the Mercury and Lincoln cars. The International Divi- 
sion is in charge of all overseas operations. In addition, there are 
three manufacturing divisions. Rouge Division is responsible for 
the manufacturing activities in the Rouge area. General Manv- 
facturing Division is responsible for various other manufacturing 
activities in the Detroit area. Lastly, the Parts and Equipment 
Manufacturing Division makes numerous small parts of a type 
which the company can manufacture itself or can, if it wishes, buy 
from outside vendors. Each division has been given or is in pro- 
cess of being assigned clearly-defined financial responsibilities. The 
accounting was placed on a fully decentralized basis so that each 
division produced a set of financial statements indicative of its 
financial position and results of operation. 

In carrying out the program of decentralization, varying de 
grees of responsibility might have been assigned to specific divi- 
sions with respect to financial control. Each one might have been 
treated as a branch which would be held accountable for meeting 
manufacturing and administrative budgets and direct labor stand- 
ards but with no control over other important elements such a 
sales volume, product design, or similar functions which deter- 
mine profits. At the other extreme, it was possible to treat each 
division as a separate entity with full responsibility for all the 
costs incurred and the sales volumes achieved. In short, each 
division could be made fully responsible for profit performance 

In the Ford Motor Company, we have adopted the latter of 
these two possibilities. In some cases, satisfactory results wert 
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produced in a reasonably short time. This was particularly true of 
the Parts Equipment Manufacturing Division which produces in 
competition with outside vendors. The existence of market prices 
of the products of this division has provided a ready yardstick 
for measuring the effectiveness of its operations. It transfers its 
products to other divisions in the Ford Motor Company at com- 
petitive prices and the profits or losses which it reports in its 
financial statement are, consequently, a reliable indication of its 
contribytion to corporate profits. 

The Rouge Division, on the other hand, produces such items 
as the V-8 engine, body quarter panels, and so on, which are en- 
tirely made within the Ford Motor Company and for which no 
competitve prices exist. Transfer prices have been negotiated be- 
tween the Rouge Division and the end product divisions, but the 
prices have not as yet been determined on a scientific basis and 
consequently we are not yet satisfied as to the significance of the 
resulting profit figures reported by these respective divisions. In 
situations of this kind, where no reliable competitive yardstick ex- 
ists by which the performance of the division can be judged, 
some companies transfer the products of manufacturing divisions 
at cost or a standard transfer price with profits or losses re- 
ported by the end product division. The alternative solution and 
the one which, as indicated, is presently in force in the Ford Mo- 
tor Company, is to have the manufacturing divisions and the end 
product divisions negotiate prices that are mutually satisfactory, 
in the expectation that the selfish interests of each divisional man- 
agement will produce realistic transfer prices. 


Responsibility of the Plants: Cost Performance 

The concept of full profit responsibility which attached to each 
division was not in turn extended to the separate plants within a 
division. Obviously, an individual assembly plant has little or no 
control over sales volumes, engineering expenses, the cost of pur- 
chased materials, and many other important elements of profit. 
Hence, the principal managerial responsibility at the plant level 
Was one of meeting predetermined manufacturing standards as 
expressed in overhead budgets, direct labor standards, and quality 
standards. 

The scope of this managerial responsibility was not in keeping 
with the detailed character of the financial data produced by the 
accounting department at each plant. Complete balance sheets and 
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e 

profit and loss statements were submitted by each plant for con- 

solidation purposes, and there has been a tendency for the man- 
agement of a few plants to acquire a feeling of satisfactory per- 
formance if the net profits are large, regardless of the perform 
ance of the plant in meeting manufacturing expense standards, 
One of the more important questions that we are presently con- 
sidering is the method to be employed to deemphasize properly in 
the minds of plant management, the significance of over-all pro- 
fits and to focus their attention on those elements of profit that 
are under their control and for which they are primarily respon- 
sible. 


Three Levels of Controllership 


Let us turn now to the specific type of controllership function 
which has been developed within the Ford Motor Company and 
within the decentralized program which we have outlined. In the 
first place, it was obvious that there would be three levels to the 
controllership activity: (1) a central controller’s office which 
would report to the central executive management of the corpo 
ration, (2) divisional controllers who would serve divisional man- 
agement, and (3) resident controllers at individual plants, who 
would serve their respective plant managers. 

At the outset, the company was faced with two alternatives with 
respect to controllership responsibility. On one hand, the con- 
trollership function could be a line responsibility, moving from the 
central controller through the divisional controller to the resi- 
dent controller. The second possibility was to make the divisional 
controller responsible to the divisional management and the resi- 
dent controller responsible to plant management with only fune- 
tional supervision existing between the central controller's office 
and the divisional controller, and between the divisional controller 
and the resident controiler. 

Several large companies have given the controller line responsi- 
bility over controllers under him, on the theory that better finan- 
cial coordination is achieved. This is undoubtedly a real advan- 
tage. However, in the Ford Motor Company we have adopted the 
other approach and have made each controller responsible to the 
manager of his respective division or plant. The principal service 
to be rendered by a divisional or resident controller is that of 
financial consultant or adviser. Such advice as he renders is most 
likely to be received sympathetically and utilized intelligently if he 
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is directly responsible to the person he seeks to assist. For this 
reason, we have relied on the concept of functional control to pro- 
yide the necessary unity in our accounting activities. Our experi- 
ence to date seems to justify this decision. I feel sure that in the 
course of establishing new organizational patterns during the last 
few years, the contribution of resident controllers and divisional 
controllers would have received less ready acceptance from their 
respective managers if they were not an integral part of the divi- 
sion or plant, but were merely regarded as an arm of the central 
office that had been set up to review performance for the purpose 
of reporting to a higher authority. 


The Central Controller and the Divisional Controllers 

Another basic question that had to be decided was the respec- 
tive spheres of influence of the central controller, divisional con- 
trollers, and resident controllers. In general, the solution in the 
Ford Motor Company followed traditional lines. These relation- 
ships are still in the process of clarification but the broad outline 
is clear. The central controller’s office sets basic financial and 
accounting policies and issues statements of uniform accounting 
practices to be observed by all divisions. Obviously, this is essen- 
tial if uniformity and consistency are to prevail. In addition, the 
central controller’s office undertakes periodic reviews of divisional 
performance and makes appropriate reports to executive manage- 
ment. 

Divisional controllers are expected to operate within the broad 
framework of policies and procedures set forth by the central 
staff and are responsible to the divisional managers for producing 
adequate and accurate financial information about the operations 
of their divisions. A divisional controller has functional super- 
vision over controllers at each plant and issues such instructions 
and procedures as are needed to assure uniformity. Also, he is 
responsible for the general quality of the accounting job being 
done at each plant. F undamentally, with a few exceptions, a divi- 
sional controller has the same responsibility as a controller of a 
separate corporation. One exception is in the field of income tax 
problems which must be dealt with on a company-wide basis. 
Similarly, relations with independent public accountants are pri- 
marily conducted in the central office. The divisional controller is 
Judged largely in terms of the effectiveness with which he assists 
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the divisional manager in controlling the financial position and able— 
operating results of the division. self, a 
There are many phases of the divisional controller’s job which Wit 
could be covered in this article. Rather than attempting to touch howev 
briefly on all phases of divisional controllership, I think it would most ;, 
be more useful to cite examples of the ways in which we are ap- blies 2 
proaching some of the more important facets of the task of finan- divisic 
cial control. Obviously, as a starting point, it has been necessary = - 
for us to determine our objectives or standards for measuring each office 
major element of cost, revenue, and investment. We must measure ment, 
actual performance compared with our objectives and we must and p 
analyze the reasons for significant variances. 
s 

Analyses for Purposes of Cost Control withot 
Consider first our means for controlling manufacturing costs. the ve 
The company does not use a standard cost system. Instead, we vena 
record material at actual cost, measure labor and overhead initially the ar 
in terms of budgeted or authorized amounts, and report variances partm 
from such standards separately. Today’s labor and overhead — 
standards have had to be developed, not only with limited historical toren 
financial information, but also with field personnel who were Thi 
often poorly acquainted with the objectives and techniques of the st 
budgetary control. We h 
While this has made our task unusually difficult, we have been detail 
fortunate in the Ford Division in having a number of similar lo- came 
cations from which we could derive useful comparative analyses. = . 
yin 


We are presently engaged in making a “best practices” survey 
of each location, which will provide us with better standards for ane 
measuring each element of cost. The performance at each location om. 


can be measured against the best performance at all locations and, “a 
where possible, against standards established on a time study by tt 
basis. dlimi 
To select an example from the administrative expense side, we inter 
have determined the number of invoices processed per person in tion 
the accounts payable section at each accounting location. We have woul 

made the same type of study of the cost of performing accounts 
receivable and general ledger functions. We are doing this for Com 
each major element of manufacturing and administrative cost. As ; Ai 
we develop concise means of reporting actuals against standards _ 
t 


derived in this way—standards which all of us know are reason- 
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able—the competition among individual plants will afford, in it- 
self, a powerful incentive for cost reduction. 

Within the division of the company with which I am associated, 
however, direct labor and overhead in our own plants are not the 
most important costs. Since we purchase most parts and assem- 
blies as completely fabricated items from outsiders or from other 
divisions of the Ford Motor Company, material is, by all odds, 
our most important element of cost. The responsibility of our 
office for material cost control has been vested in our cost depart- 
ment, which works closely with the manufacturing engineering, 
and purchasing departments. The manufacturing engineering de- 
partment of the Ford Division furnishes the cost department with 
estimates of the most efficient method of manufacturing each part 
without regard to the manufacturing method being employed by 
the vendor or supplier division. The cost department develops a 
reasonable cost for these processes and arrives at an estimate of 
the amount that should be paid to a supplier. The purchasing de- 
partment, with the technical assistance of the cost department and 
manufacturing engineering, sits down with the supplier and seeks 
to renegotiate the price of each component part. 

This program is just getting under way. We propose to extend 
the study to every part that goes into a Ford car or a Ford truck. 
We have already encountered a number of instances in which this 
detailed approach to the control of material cost has paid a hand- 
some profit to the Ford Division and the Ford Motor Company. In 
the course of this program, we have found that the practice of 
buying materials from the more economical of two competitive 
sources is not an adequate protection against excessive material 
costs. As new production processes become available, new ma- 
chinery designed, or new techniques developed, it is the responsi- 
bility of the Ford Division to see that these advances are employed 
by those suppliers with whom it deals. We have no desire to 
eliminate the profits to which our suppliers are entitled. Our only 
interest is in assuring that they have the same zeal for the adop- 
tion of up-to-date methods and the reduction of costs that we 
would have if the product were being made in the Ford Division. 


Commercial Expense; Head O ffice and Engineering Costs 

Another significant element of cost consists of our administra- 
tive, selling, and advertising costs. While, as has been indicated 
earlier, we control such expenses by the use of budgets, we have 
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drawn a distinction between manufacturing expense budgets and tages 
administrative and commercial budgets. An analysis of the rea- which 
sonableness of a manufacturing expense budget in the automobile produ 
industry requires, among other things, that the analyst be well end st 
versed in the manufacturing phase of the job and that he know vehicl 
something about efficient plant layouts and efficient processing, zation 
Analysis of administrative and commercial expenses, on the other some 
hand, requires a very different approach and very different back- judge 
ground of knowledge. For example, the amounts to be spent for that 1 
selling and advertising require an analysis of ovr competitive posi- ) based 
tion, our cost-price relationships, and the relative amounts that the will ¢ 
company should spend on various programs to maintain its com- the b 
petitive position. Hence, responsibility within the divisional con- engin 
troller’s office for budgeting and analyzing such expenses is segre- and 1 
gated from the comparable responsibilities relative to manufac- treat 
turing expenses. alloc: 
A problem that is troublesome in a decentralized organization is 
that of assessments which are made by the central office to each Is Re 
division. It is clearly proper for each division to absorb its fair I] 
share of the costs of operating the central office. Most of the conti 
companies that are organized on a basis similar to ours have fol- attril 
lowed the practice of levying assessments to decentralized units, mini 
based on some objective measure, such as a flat percentage of each gine 
division’s sales. This method has the advantage of being simple port 
and readily understood and not particularly productive of dissen- ance 
sion among the locations receiving the charge. on t 
Nevertheless, we have not followed this practice. Instead, the do 

expense of each staff department in central office has been allocated stan 
to specific divisions based on the estimated benefit which the divi- , if 
sion derives from the operation of that department. Obviously, of « 
such a method is productive of differences of opinion between the “pre 
divisions and central office as to the proper method of allocation. stan 
However, discussions of this kind carry with them a real advan- cost 
tage. The Ford Division is presently engaged in an analysis of strt 
each assessment it receives and is seeking to appraise the value our 
of the services which are rendered. If we find that some of the we 
services are not worth the cost, we may be able to take steps to cas\ 
reduce the cost, eliminate the service, or attempt to perform the we 
service ourselves on a less expensive basis. of | 

are 


A related type of problem is the absorption of engineering ex- 
pense in divisional operations. There are some genuine advan- 
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tages to a centralized engineering department in a company in 
which the several divisions produce the same general type of end 
product. Engineering research on engines, transmissions, front- 
end suspensions, and similar components, is often applicable to all 
yehicle lines. However, where the cost is incurred by an organi- 
zation outside the control of the division receiving the benefit, 
some system must be established which will permit the division to 
judge whether its money is being spent wisely or not. The control 
that we expect will be set up over this type of expense will be 
based on a budgeted allowance for each specific project, which we 
will compare with the actual expense incurred on that project. At 
the beginning of each year, we plan to determine the individual 
engineering studies that should be undertaken during that year 
and their estimated cost. In short, the engineering activity will be 
treated as a service organization to which funds will be periodically 
allocated for the purpose of carrying on specific research projects. 


Is Return on Investment Competitive? 


I have attempted to summarize the approach we have adopted in 
controlling some of the major elements of cost incurred by or 
attributed to the division—-labor and overhead, material costs, ad- 
ministrative expenses, and assessments for central office and en- 
gineering expenses. There is one other yardstick, the most im- 
portant of all, against which we must judge our over-all perform- 
ance. That yardstick is the return which our competitors realize 
on their invested capital. Our ultimate objective, obviously, is to 
do a better job than our competitors under this inexorable 
standard. 

In planning for the coming year, we obtain a fairly clear picture 
of our competitive standing by means of a device which we call a 
“profit budget.” Once we know our projected volume and our 
standards for each major element of cost, we can measure these 
costs against projected revenue, making full allowances in our price 
structure for differences between our products and the products of 
our competitors. Based on the projected cost-price relationships, 
we compare our resulting projected profits with present and fore- 
cast profits of major competitors. If any profit deficiency exists, 
we have a sufficiently detailed breakdown of each major element 
of revenue, cost, and investment with which to start an analysis of 
areas in which improvements must be made. 

It is not necessary to elaborate on the obvious usefulness of such 
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information for pricing purposes or its use as a yardstick for judg- 
ing the adequacy of actual revenues, costs, and profits as they are 
reported monthly. At this stage of our development, we are, of 
course, far from having the accurate standards for individual ele- 
ments of cost and the accurate profit budgets which we would 
like to have, but I believe that we have a framework on which we 
can build and the nucleus of an organization to do the building. 


The Fundamental Task: Creating the Accounting Organization 


Probably our most difficult assignment in this formative period 
is to devote sufficient time to the organization of our efforts and 
the development of our personnel while we are in the midst of 
day-to-day operating pressures. It is quite clear that an effective 
organization is not developed by accident but only by conscious 
and intensive effort directed toward a sensible breakdown of func- 
tions, careful personnel recruitment to fill each organizational unit, 
and a common sense plan of personnel rotation and progression. 
In a rapidly changing new organization, there is a temptation— 
and frequently the practical necessity—of concentrating solely on 
the job of the moment, ignoring the development of a staff that 
will do the job better in the future. We, like anyone else, have to 
make compromises to get the job of the day completed, but we 
are in the process of setting up a small staff whose duty will be 
to see that building for the future is not ignored. 

There are some factors in the situation which make this job 
somewhat easier. In an organization as large as ours, we have an 
unusual opportunity to rotate men among varying assignments in 
the resident controller’s offices at various locations and within our 
general offices. Moreover, since we have had to recruit some key 
personnel, we have had an opportunity to select people with un- 
usual breadth of background and freshness of viewpoint. 

We believe such an organization, not schooled in any one tradi- 
tion, carries with it some very real advantages. I am sure we will 
be able to make use of these advantages only if we organize to 
handle this “human effort” part of our business with as much, or 
even more, care than we take to organize the handling of such 
immediate jobs as, say, the development of overhead budgets for 
the next year. In this article, personnel development and organiza- 
tion have been mentioned last. Nonetheless, the success or failure 
of all our plans five years hence depends on how well we handle 
this part of the job today. 
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DEVELOPING SIGNIFICANT REPORTS TO MANAGEMENT 
FROM STANDARD HOURS DATA 


by T. R. ELSMAN, 
Assistant Controller, Monroe Calculating Machine Co., 
Orange, N. J. 


Where standard hours have been developed for a company’s 
operations and products, the foundation has been laid for more 
than an incentive pay system, standard costs, and variance de- 
termination—important as these things are. As the author of 
this article points out, standard hours data may be used to facils- 
tate review of labor utilization and requirements, implement pro- 
duction control, and aid in determining profit contributions of 
products. 


: ee use of time study and labor standards in wage incentive 

plans has been described in several Bulletin articles. These 
commendable presentations relate how the standard hour plan of 
recording labor performance is used to provide the incentive for 
increased production, lower unit costs, and increased earnings for 
shop employees. These three important benefits proceeding from 
the use of standards are usually stressed by writers in the Bulle- 
tin, but other equally important benefits available to industrial 
management through the use of standards have not been adequate- 
ly described in published material. It is perhaps important to say 
at the start that the advantages to be described here are not wholly 
dependent on the existence of complete standard hour determina- 
tions. If the standard hour plan is not used, hours based on past 
experience, engineering estimates, or both may be substituted, for 
a standard is nothing more than an estimate placed under control. 


The Objective—Aid to Management 

Before discussing the figures which the use of standard hours 
makes available, let us look for a moment at the relationship of 
accounting to management. One of the major services of ac- 
counting as a whole is to help management do its job better. Cost 
accounting is particularly characterized by its service to manage- 
ment in connection with the control of business activities and in 
deciding upon both short- and long-range plans and policies. 
Donald M. Russell (Applications of Generally Accepted Account- 
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ing Principles to Cost Accounting, N.A.C.A. Bulletin, August 15, 
1948) observes that “the prevailing ideas about accounting in 
general have been molded for the most part by the requirements of 
persons outside of the business itself.” On the other hand, cost 
accounting is usually molded and shaped by the requirements of 
the internal management of the enterprise. 

In helping others to do their jobs better, the cost accountant is 
chiefly concerned with assembling the figures in patterns which 
can be employed by the executives in making decisions. The chief 
responsibility of an executive is to make decisions. He is usually 
concerned with a choice between two or more possible courses of 
action. The cost accountant is in the position of processing the 
relative data with respect to most of the activities of the business, 
through his figures. Furnishing the executive with information 
and appropriate figures to help him make correct decisions is a 
major objective of adequate cost accounting. 


Standard Hours and Their Primary Uses 


The operation of the standard hour plan, which is the basis for 
the figures illustrated in this article, may be explained in quick sum- 
mary. Under this plan, performance standards for production are 
expressed as numbers of units per hour but, for payroll and ac- 
counting purposes, the employee’s output is converted to standard 
hours. For example, an operation on a certain part has a standard 
of 100 units per hour. An employee works eight hours and pro- 
duces 1000 units. The output of units (1000) divided by the 
standard per hour (100) equals ten standard hours. 

The use of standard hours for the more familiar purposes may 
be briefly mentioned. Since the employee’s pay is based on stand- 
ard hours earned, he will be paid for ten hours extended by his 
hourly rate. The work in process inventory is charged for the ten 
hours extended at departmental standard hourly rate. If the em- 
ployee’s output falls below standard, he is guaranteed his hours 
worked extended at his hourly rate and the difference between the 
amount paid the employee and the value of the production charged 
to inventory is a direct labor variance. 


Toward Productivity Measurement 


However important the uses of standard hours in the operation 
of standard costs may be, they have become common knowledge. 
The remainder of this paper treats other less familiar uses through 
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Report oF UTILIZATION OF Direct LABOR 
Week Ending: 4/9/49 


ee ee re eee er re 60,000 
Hours—New Production 

Hours worked—Standard ........cccccccccccsccscccs 49,000 
Hours worked—Nonstandard ........ccscccccescsees 2,000 
Hours earned—Standard ........cccccccccccscccccees 63,700 
Hours Lost 

Idle time ........+.++ ee cccccccccccceeceesesseoceees 960 
Instruction and instructing ........0.sccessccccescces 300 
OER ncn 6s stn cdeseheassdccusaceusess 3,450 
Engineering requirements ...........0+eeeeeeeeeeeees 1,540 
IEE occu chases «dceuessd one snekeseneesacuee 50 
Datel tpeee Ws oo ccincascsvsndedece seer vwstdeviaees 9,000 


Percentage of nonstandard hours to total hours on new 
production (Hours worked on nonstandard operations 
divided by sum of hours worked on standard and non- 
standard operations) .....ccccccccsccsece phoekuhbaars 3.9% 


Efficiency for hours worked at standard (Standard 
hours earned, divided by hours worked on standards) 130% 


Percentage of hours available utilized on new produc- 
tion (Hours worked—standard and nonstandard opera- 
tions—divided by available hours)............e+eeee0- 85% 


Exuzir 1 


which the cost accountant can assist his management. To start 
with, one often hears the question asked, “How can we measure 
productivity?” The standard hour plan can help answer this ques- 
tion by measuring the utilization of direct labor. Exhibit 1 illus- 
trates a weekly report on the utilization of direct labor. The first 
item discloses the total direct labor hours available. Obviously, the 
highest portion of these hours that we can employ on the produc- 
tion of salable inventory is our objective. 

The report shows we had 60,000 direct labor hours available for 
the week. This is the total of time worked by all direct employees. 
Of this total, 51,000 hours were employed on new production 
which resulted in salable product. However, it will be noted that 
of the 51,000 good hours only 49,000 were spent on work con- 
trolled by standards. The remainder of 2,000 hours was spent on 
work not controlled by standards. Hours “lost” aggregated 9,000. 

The report sums up in the three ratios shown at the bottom, all 
of which are watched closely by management. The first expresses 
the percentage of hours spent on work not controlled by standards. 
It is 3.9 per cent of the total hours worked on new production. 
Experience shows the employees to be about 50 per cent efficient 
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on nonstandard work. It is, therefore, desirable to get this work 
on a standard basis as quickly as possible. The second figure shows 
the over-all average percentage of efficiency for all employees on 
all hours spent on production controlled by standards. This is a 
very important figure because it indicates the average bonus earn- 
ings of employees and their output in excess of standard. The 
third ratio expresses the per cent of available hours utilized on new 
production. It represents 85 per cent of the hours available on the 
data given. In manufacturing, we purchase raw material and con- 
vert it into a usable product. We are selling principally our cost of 
conversion. This naturally directs our efforts toward getting the 
highest possible portion of the direct hours available on the work 
which will result in a salable product going into inventory. 

In actual practice, this report is continued into a trend report 
which shows the rate and direction of change from week to week 
in each relationship. A similar report is prepared for each de- 
partment and each plant for comparative purposes. 


Point System for Production, Sales, and Inventory Comparisons 


Where a diversified line of products is manufactured and there 
is a wide variation in the amount of productive labor necessary in 
the manufacture of each, a standard unit of measure is desirable 
for expressing productive capacity and for comparing production, 
sales, and inventory balances. If such a measure is not devised 
and production, sales, and inventories are compared in terms of 
number of physical units or costs, a further interpretation of the 
figures must be made if there has been any change in the mix of 
items produced and sold. 

A point system can be used effectively. Each type of product 
is given a point value based on the number of standard hours re- 
quired in its manufacture. One point is the equivalent of 100 
standard hours. The working of this method may be illustrated 
as follows: 


Point Value of Each Model of Products 


Model Standard hours Points* 
A 50 5 
B 65 65 
G 90 9 
D 115 1.15 
E 150 1.5 


*One point=100 Standard Hours 
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Product A requires 50 standard hours in its production and 
therefore has a value of .5 of a point, whereas product E requires 
150 hours to produce and has a value of 1.5 points. With this 
information, we are in a position to express production in terms 
of points and to compare production, sales, orders received, and 
inventory balances on the same basis, regardless of whether the 
quantity and mix of models produced and sold are comparable or 
not. A monthly trend report effecting such comparisons is given 
as Exhibit 2. Hypothetical figures are used. 


PropucTion, SALES ORDER, AND INVENTORY COMPARISONS 


Points 
Orders Unfilled 
Month Production Sales received orders Inventory 
ren 2,900 2,700 3,200 15,000 3,200 
Saree 2,600 2,800 2,800 15,000 3,000 
De serenvtninte 3,100 3,000 2,900 14,000 3,100 
ere 3,250 3,100 2,800 13,700 3,250 
RAS 3,250 3,100 2,700 13,300 3,400 
DU Gisiveaneeaea 3,300 3,200 2,600 12,700 3,500 
Sales Dollars 
(Hundred Thousands) 
Orders Unfilled 
Month Production Sales received orders Inventory 
ee 1,740 1,620 1,920 9,000 1,920 
RR 1,560 1,680 1,680 9,000 1,800 
ME wien deradod 1 1,800 1,740 8,400 1,860 
Seer 1,950 1,860 1,680 8,220 1,950 
Dianne ca 1,950 1,860 1,620 7,980 2,040 
DE. Shbutencntecs 1,980 1,920 1,560 7,620 2,100 
Exuit 2 


This one-page report contains a considerable amount of factual 
data on current position and on trends and relationships in the 
activities. It is worth more to the men responsible for running 
the business than a dozen reports of other kinds, which try to 
measure these activities without a standard unit for the purpose. 
Anyone can see at a glance the trend and rate of trend in all 
activities and the important relationships among them. In this 
example, there may be noted several conditions which might not 
be healthy. The increased rate of production from 2,900 to 3,300 
points a month in the face of a falling off in orders received from 
3,200 to 2,600 points per month, is one such matter for concern. 
Also, inventory is increasing despite a considerable backlog of un- 
filled orders. In July this backlog represented 15,000 points, the 
equivalent of over five months production at that time. In De- 
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cember, the unfilled orders represented less than four months of 
current production. 

With these figures and knowledge of other aspects of the busi- 
ness the executives can make effective decisions. They may de- 
cide to do nothing at the time, but figures are needed for the de- 
cision to wait just as they would be if some positive action were 
to be taken. In the example given in Exhibit 2, the trends and 
relationships may seem to be somewhat the same in the sales dollar 
values as they are in the point values. In actual practice, this may 
or may not be the case. When it is not, the fact is of considerable 
importance. 


W bat Will Production Requirements Be? 


A little imagination will show that we are now all but ready to 
use the standard points to determine the impact on production of 
changes in the mix of products required by the sales organization. 
We need only to determine productive capacity in terms of points, 
in the following manner : 

Maximum standard hours available quarterly—1,000,000 hours. 
Productive capacity at one point per 100 standard hours—10,000 
points 

Quarterly sales requirements as prepared for the manufacturing 
division contain a mix of major classes and models of product. 
However, by extending all of the models on the schedule at their 
respective equivalent point values, it can be known in a few 
minutes whether productive activity is going up or down. Exhibit 
3 has been prepared to illustrate this. 


Propuction Forecast—Units CONVERTED To Pornt EQUIVALENTS 





Current quarterly production Forecast production 
Unit Total next ner 

Model Quantity points points Quantity Points 
de casehe dont 3,000 5 1,500 1,500 750 
Me bcbhtes deus 2,000 65 1,300 2,500 1,625 
_ eae 2,500 9 2,250 2,500 2,250 
EE See: 1,500 1.15 1,725 2,000 2,300 
Me S8sssaeeaet 1,000 1.5 1,500 1,500 2,250 
10,000 8,275 10,000 9,175 

Exuiit 3 


It will be noted that the total of physical units forecast for pro- 
duction in the next quarter is the same as the current quarterly 
production, i.e. 10,000. Nevertheless, a substantial increase in 
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productive activity will be required in the next quarter. Only by 
reducing required finished goods production to some common 
denominator can this be disclosed. 

The amount of this increase in productive activity will be found 
by comparing the number of production points required in each 
period. In the current quarter, the production schedule requires 
8,275 points. In the forthcoming quarter 9,175 points are to be re- 
quired, an increase of goo points. A point represents 100 standard 
hours. Consequently, an increase of 900 production points repre- 
sents 90,000 standard hours or about 150 employees. The factory 
manager knows five minutes after the quarterly sales requirements 
are submitted what effect it will have on the organization. 


Realistic Forecast of Direct Labor 

When the standard hours required in the production of all prod- 
ucts is available by manufacturing departments, it is quite easy to 
work up figures showing the number of employees required in the 
various departments for any production schedule, regardless of 
the mix of products. 

The related procedure is illustrated by the arithmetic in- 
volved in Exhibit 4 for hypothetical products, A, B, and C. 
CoMPUTATION OF LaBor REQUIRFMENTS TO MEET PRopUCTION ForECAST 

Standard Hours 
Model Quantity Dept. 1 Dept. 2 Dept. 3 Total 

















A 5,000 (15) 75,000 £20) 100,000 rs 75,000 (503 250,000 
B 6,000 (20) 120,000 33} 150,000 (25) 150,000 (70) 420,000 
C 3,000 (25) 75,000 (25) 75,000 (40) 120,000 (90) 270,000 
14,000 270,000 325,000 345,000 940,000 
Extra time allowance 22,000 48,000 20,000 90,000 
cantik ins 292,000 373,000 365,000 1,030,000 
Number of employees 
required on a 40 hour 
week basis at 125 per 
cent efficiency........ 448 574 562 1,584 


Figures in parentheses indicate unit standard hours. 
Exursitr 4 


As quarterly production forecasts for all products are received, 
they are converted to standard hour requirements by depart- 
ments in a similar way. In this example, the production fore- 
cast requires a total production of 14,000 units of which 5,000 
are to be in Model A, 6,000 in Model B, and 3,000 in Model C. 














586 N. A. C. A. BULLETIN 






In terms of standard hours, this production schedule requires 
270,000 for Department 1, 325,000 for Department 2, and 345,- 
ooo for Department 3. Extra time allowances are added for idle 
time, reworking rejects, scrap, etc. These are estimated on the 
basis of current experience. 

The next step is to convert the information into number of em- 
ployees required and to compare it with the present working force. 
Once the number of standard and extra time hours required in 
each department are computed, the number of employees required 
can be estimated by department for a work week of 40 hours, 
45 hours, 50 hours, etc. The information given in the exhibit indi- 
cates the number of employees required on a forty-hour week 
with an average efficiency of 125 per cent on standard produc- 
tion. If the forecast production exceeds productive capacity or is 
inadequate for any departments, plans can be revised before pro- 
duction is started. 


Measuring Profit Contribution of Each Model of Product 


Another effective application of standard hours information is 
one which shows to management the relative profitableness of each 
class and model of product. In many industries, prices are fixed 
by competition. When this is the rule, we usually find the sale 
of some products more profitable than others. Factual infor- 
mation on this situation is needed to help management in the di- 
rection of the company’s advertising and other sales promotion 
efforts. 

The figures should show up unprofitable items, which must 
either be redesigned or dropped from the line, and should permit 
the computation of profits for any mix of products produced and 
sold. In short, the figures should show the profit opportunities in 
selective selling. 

A study of income and profit by product might show the follow- 
ing results, omitting (for the convenience of discussion) to con- 
sider the element of material costs : 

Standard 

direct ‘Sales price Marginal profit Net profit 

Product hours Unit Perhour Unit Per hour Unit Perhow 
2 Be Be ae fgE ty 


A 3.40 . 

B 75 300 4 120 1.60 (—26.00) (—35) 
C 100 550 5 295 2.95 92.50 93 
D 150 900 6 465 3.10 157.50 ° 1.05 
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The figures listed under “sales price per hour” represent pros- 
pective sales realization for the standard hours paid for in pro- 
ducing each product and clearly show that the best gross income 
obtainable for the productive effort available would be by concen- 
tration of facilities on products A and D. For each hour of di- 
rect labor expended on these two products, a revenue return of 
$6 per hour is obtained, which is higher than on any of the other 
products. If a productive capacity of 1,000,000 hours is available 
and could be completely utilized on the production of these items, 
a sales value of $6,000,000 could be finished. If, on the other 
hand, the same productive capacity was expended on product X, 
the finished products would have a sales value of only $5,000,000. 
When the factory is working at normal efficiency on all products, 
the figures in this column are a reliable and useful guide in mak- 
ing plans and policies related to pricing, sales promotion, and 
production. ; 

The amounts shown under “marginal profit per hour” disclose 
the profit contribution of each of the products after the break-even 
volume has been reached, that is, after a sufficient volume of busi- 
ness has been obtained to recover fixed costs. (In computing mar- 
ginal profit, fixed costs are left out of the calculations and only 
variable costs, sometimes referred to as out-of-pocket costs, are 
deducted from sales price). In this example, the variable cost of 
manufacturing is assumed to be $2 per standard hour and the 
other variable costs (administrative and selling) represent ten 
per cent of the sales price, except for product D where other vari- 
able costs represent fifteen per cent of sales price, due to a royalty 
which is paid on the sales of this particular product. 

The marginal profit figures are more important to management 
in directing selective selling efforts than any of the others. It is 
clear that the larger the portion of the productive capacity avail- 
able that can be allotted to the production of items with the best 
marginal profit the greater the over-all net profit will be. It can 
readily be seen on the figures presented that the sales effort should 
be intensified on products A, C, and D. The least profitable item 
in this example is product B, and it should be dropped if the pro- 
ductive capacity made available could be used on the other prod- 
ucts. If not, it should be continued as it pays some of the fixed 
costs of the business. Marginal profit figures are constant and, 
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therefore, useful figures in profit planning for any level of 
volume. 

The last column of figures in the example given shows the net 
profit contribution of the different products. The basis for these 
figures is the budget and consequently they are tied up to a speci- 
fic sales and production volume and an estimate of fixed expense 
for this volume. In arriving at these profit figures, the fixed ex- 
penses were spread over all products on an arbitrary basis. The 
estimated fixed cost of manufacturing is assumed to represent 
$1.75 per hour on the budgeted production and the other fixed 
costs represent five per cent of the budgeted sales. These figures 
are not as useful to management as the marginal profit figures. 
However, when they are prepared at the time the sales and pro- 
duction budgets are prepared, management has a last minute op- 
portunity to revise plans toward a mix of products which will im- 
prove the profit picture. 


For More Informed Decisions 


This article has dealt with the presentation of figures, in several 
forms and for several specific purposes, to help others do their 
jobs better. In each case, the existence of standard hours data has 
been the element that has rendered the information especially 
significant and the material easy to handle. The primary prob- 
lem of the cost accountant in this whole area is to determine what 
information an executive needs to enable him to exercise his pri- 
mary function of making decisions. A great deal of detail in- 
formation in the form of figures is required in business. However, 
relatively few of these figures are useful for the information of 
executives. All of the figure displays illustrated in this presen- 
tation have been tested for submission to executives and have been 
used by them in making decisions. 
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AT THE THRESHOLD OF EVENTS—THE SERVICES 
OF BUDGETING AS A MANAGEMENT GUIDE 


by K. C. TIFFANY, 
Vice President in Charge of Finance, 
Burroughs Adding Machine Co., 
Detroit, Mich. 


The manner in which budgeting, intelligently applied, will assist 
a company in facing the future with a minimum of uncertainty 
(according due acknowledgement to the fact that the essence of 
any future is that it has still to take shape) and with a pretty 
good idea of the points at which a need for instant attention may 
arise, is given broad description in this article. It is pointed out 
that effective budgeting instills the spirit of inquiry and inspires 
the development of methods throughout an organization. 


NE of our chief limitations as human beings is our inability 

to see clearly into the future and to foretell with any degree 
of certainty the effect of the things we do today upon the events 
of tomorrow. The future is always a challenge because we know 
so little about it and because, though we have the power to change 
it by exercise of foresight, our control is not absolute or perfect. 
For the management of a business enterprise, the future is of 
paramount importance, so important that management’s success is 
measured largely by its ability to make plans and carry them out 
in such a way that its future success is assured. 

One of the principal tools which management employs to help 
solve the riddles of the future, along the lines suggested, is the 
budget. When a budget is properly organized and administered, it 
involves a reporting system which gives management a formal and 
systematic method for making its plans and exercising control over 
the execution of those plans. It is not the objective of this article 
to present in detail the techniques employed in the budgeting oper- 
ation, because it seems to me that this is already familiar ground 
and that industrial accountants are now much more interested in 
how a budget can be used than in the methods employed to estab- 
lish and maintain it. 
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Plan, Progress Appraisal, and Standard of Attainment 


First of all, it is important to realize that budgeting plays a much 
broader role with respect to the operations of any business than 
that of prophesy. Its greatest value lies in the fact that it provides 
a method by which management can, not merely forecast what will 
happen in the future, but actually control future events in order to 
attain its goal of a profitable operation. As an aid to management 
control, the budget makes it possible to establish and maintain the 
proper relationships among the expenses that will be incurred in 
future operations and the income which can be expected to result 
from those operations. In reality, budgeting has three principal 
objectives. First of all, it helps management to control its finan- 
cial resources and to determine whether its plans for the future 
can be realized within the limits of those resources. Second, the 
budget helps management to evaluate and control the manner in 
which its plans are being executed. Third, it provides an incentive 
or a goal toward which management effort and planning may con- 
stantly be directed. 

Let us look for a moment at each of these objectives. No plan 
for the future operation of any business can be taken very seri- 
ously unless there are financial resources available to carry it out. 
Through budgetary control, management can analyze every activ- 
ity in terms of what each activity will cost and then break that cost 
down into its various components. At this point, management can 
find an answer to a very significant question: “Can we afford to 
carry out the plans we are proposing?” A part of the answer to 
that question, of course, is the amount of money that will be avail- 
able to pay future costs in the form of revenue from future activ- 
ities. If our system of budgetary control is a comprehensive and 
integrated one, it will show management not only what it will 
cost to carry out future plans, but also what income can be ex- 
pected from those plans and what the total effect will be upon the 
financial condition of the company. An effective system of budget- 
ary control may indicate that, in order to carry out future plans, 
additional financing will be necessary. It may suggest the need 
for a closer administration of working capital or plant investment 
or possibly the need of more positive and effective control of ex- 
penses. 

The second objective, as stated, is to help management deter- 
mine how effectively its plans are being executed. It is impossible 
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to administer a budget properly without realizing that objective to : 
oui some degree because, in order to budget our operations, = must 
on know in detail and with a high degree of accuracy just w t cost 
: ingredients are involved in carrying on an activity or in manu- 
ne facturing a product. Whenever we can measure performance in 
at will terms of financial results, as we must in budgetary control, the 4 
der to budget becomes a real measurement of the results achieved, a } 
A yardstick by which management can actually determine the success 
; or failure of its plans and-the factors which were responsible. As i 
red to the third objective of budgetary control, to provide incentives, f 
remit it may be said that if, in the establishment of a budget, manage- x 
age ment sets up definite goals in terms of expense or income, they be- i 
finan- come measures of future achievement. In so far as management is 
future successful in attaining those goals, to the same extent it will be suc- 
d, te cessful in realizing the fulfillment of its plans. In other words, the 
ae budget becomes a tool which management can use to accomplish 
— the objectives it set out to achieve. 
y con- 
Budgeting and the Chart of Accounts 
) plan There are two keystones in any structure of successful budget- | 
ing which I think deserve specific mention and some analysis. The | 
t out. first is a chart of accounts which accurately classifies the business 
activ- transactions of a company and defines responsibility both for in- "| 
it cost come and expense. If budgetary control is to be effective, the code 
it can of accounts must be precise in its definition of the objects for 
rd to . which expenditures are to be made. Nevertheless, it must also be 
yer to flexible enough to indicate clearly who is responsible for con- 
avail- trolling those expenditures. If it possesses these two qualities, the 
activ- chart of accounts becomes a medium by which management can 
e and measure its operating results and appraise the performance of in- 
t will dividuals as well as departments. The second keystone in a suc- 
e eX- cessful budgeting operation is a set of realistic standards of per- 
m the formance. It is obviously impossible for management to tell how 
idget- well its plans are being carried out unless it can measure the per- 
plans, formance of its organization against some normal or standard 
need which will indicate wherein the plans are failing and wherein they 
tment are succeeding. 
f ex- When we have clearly defined in our chart of accounts the ob- 


jects of revenue and cost, when we have assigned responsibility 
for costs, and when operating statements have been prepared from 
time to time showing costs and indicating the responsibilities for 
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those costs, it then becomes possible for management to appraise 
performance. Under those conditions, management need 
compare the actual results of its operations with the preestablished 
goals it hoped to achieve. Those goals, the standards of perform- 
ance which management has set up as a guide, enable management 
to decide whether the plans were faulty and perhaps need corree- 
tion or whether any failure to attain the planned results should be 
attributed to the way in which the plan was executed. 

How does all this work out in practice? Let us assume that an 
operating report indicates that an activity or a department within 
the organization has varied from the standard which management 
has set up as a goal. Since the results are reported on a responsi- 
bility basis, it is possible to identify weak performances and to do 
something about them. Management may learn that failure to 
measure up to the standard was due to inadequacy on the part of 
the executive responsible. On the other hand, if the performance 
of a department or activity is better than anticipated, management 
may discover unknown strength and competence in its organiza- 
tion. 

When all is said and done, the success or failure of living with- 
in a budget can be traced ultimately either to the planning or to 
the execution of those plans. Whenever there is a variance from 
the standards set up in a budget, it means one of two things— 
either the planning was faulty or the execution was imperfect. 


Is Budgeting Applicable to Selling and Distribution Costs? 


The question quite naturally might arise, “Can budgeting be 
applied to all phases of a company’s operations?’ It is common 
knowledge, of course, that budgetary control has developed more 
rapidly in the field of production than, for example, in marketing 
activities. That is true probably because manufacturing processes 
are more susceptible to this type of control device. In the first 
place, manufacturing operations are highly specialized on a func- 
tional basis and it is not difficult to separate the various functions 
in order to obtain significant cost groupings. The cost of labor, 
materials, and machinery involved in the production of any one 
part or product can usually be readily identified. Since the part or 
product is a tangible thing, its cost can generally be measured 
easily in terms of dollars and cents. 

On the other hand, service activities, such as marketing, cannot 
be measured quite so readily. In the first place, marketing func- 
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tions very often are not highly specialized and it is not always easy 
to fit them into a specific pattern of costs. As a matter of fact, 
the marketing activities of a company may present a conglomera- 
tion of joint and overlapping costs. That is particularly true when 
the sales organization handles a variety of products or when a 
number of different activities, such as saies, service, and adminis- 
trative operations are housed in a single physical facility. Then, 
too, the results produced by sales effort are very frequently in- 
tangible and not easily measured in terms of dollars and cents. It 
is obvious, therefore, that budgetary control cannot be applied to 
marketing expenses in the same precise way it is used in produc- 
tion activities. It is not always easy to establish a definite relation- 
ship between the results accomplished and the cost of accom- 
plishing them. Nevertheless, budgeting may help solve the prob- 
lem of controlling marketing operations. 

Marketing activities can be divided roughly into two areas, order- 
taking and order-filling. Very often, of course, these functions 
are intermingled, depending on the type of product or upon the 
way in which the customer is served. It may not always be ex- 
pedient to separate the function of taking the order from the 
function of filling it. In any event, if we analyze marketing oper- 
ations as though the functions were distinct, we may be better able 
to standardize procedures. As a matter of fact, we may actually 
find it possible to segregate tasks which have been grouped but 
by nature are really incompatible. To the extent that budgeting 
assists management in developing a classification of various mar- 
keting tasks on a functional basis, it will be a real aid in the plan- 
ning and controlling of marketing activities. 

In addition, budgeting applied to marketing operations may be 
the means of defining explicitly the responsibility of every super- 
visor to achieve certain definite results and also his responsibility 
for the cost of the function which he controls. As in the case of 
production activities, it is necessary, in order to establish budgetary 
control in marketing activities, to identify the relationshp between 
definite, specific results and the definite, specific costs involved in 
achieving those results. Once that is accomplished, management 
will be able to evaluate costs in terms of the results achieved and 
will be able to establish standards of performance which can be 
used just as effectively as in the case of manufacturing operations. 

In some cases, standards of performance may be determined by 
a systematic job analysis. That is true of a great many order-fill- 
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ing functions in a marketing activity. However, in the case of actu 
order-taking costs, the standards may be no more than an estimate ing. 
of what the operation “ought to cost” and what the company can vide 
“afford to spend.” In any event, an effective systern of budgetary a ce 
control can be used, it seems to me, to improve management’s apr 
ability both to plan and to control its marketing operations. Ii 
What we have said about marketing and the methods for of ¢ 
analyzing marketing activities, might be applied with equal force the. 
to clerical functions. Clerical activities can very often be separated mut 
and defined on a functional basis or, in some instances, they can be dec 
related to the specific individuals for whom the functions are to whi 
; be performed. a 
: 

An Instrument for Getting at the Supportable Level of Fixed Costs mer 
Whenever the management of any company examines closely spe 

the question of what it can “afford to spend” in carrying out its 
as : The 

plans for the future, it is necessary for that management to review 
both its policies and its methods. That, of course, is a very good A 
thing. Let us suppose that management finds, in reviewing its hel 
operating methods, that although its revenue may change rapidly _ 
and sharply, its costs change very little. That may well mean that bud 
something must be done, and done promptly and effectively, to non 
bring costs and revenue in line if the company is to operate suc- -_ 
cessfully and profitably in the future. Changes in revenue may buc 
be caused by general economic conditions and may well be beyond ” 
the control of the management of any one company. Expenses, cut 
however, can be controlled and, as a matter of fact, the job of on 
controlling expenses is one of the principal functions of manage- 
ment. The budget, therefore, can be a means of helping manage- - 
ment to achieve this fundamental prerequisite of successful opera- rit 
tion, to exercise a control over its costs which will maintain the ter 
health and stability of a business organization in a constantly - 
a changing economnc climate. 54 
i Another advantage of exercising control of costs under a the 
budgetary system is that it makes necessary a clear and careful “ 
distinction between fixed and variable expenses. There are. many - 4d 
other ways in which we can analyze fixed and variable costs but . 
very few of them are as dramatic and effective as the budgetary e 
reporting method. It often happens during a period of increasing ra 
revenue, such as the one most businesses experienced immediately Pr 


following the war, that the pattern of fixed costs that is built up 
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actually becomes insupportable in periods when revenue is declin- 
ing. A study of the nature and the amount of fixed costs can pro- 
vide management with a warning that, unless costs are reduced to 
a certain definite extent, the company will be unable to operate at 
a profit in the future. 

If management wants to operate successfully under conditions 
of either declining or increasing income, it must see very clearly 
the extent to which its fixed costs must be made flexible. The maxi- 
mum level of fixed costs which can be supported in a period of 
declining revenue, on the one hand, and the higher levels of cost 
which can be supported by operations producing a larger income, 
on the other, will indicate to management the extent of that flexi- 
bility. Moreover, an effective budgetary system will show manage- 
ment not only the amount of flexibility necessary, but aiso the 
specific areas in which flexibility must be attained. 


The Budget As a Stimulant for and Test of Executive Ability 


Another of the important advantages of budgetary control is its 
helpfulness in demonstrating to management the ability of various 
members of the organization. By requiring executives to prepare 
budgets which will anticipate changes in levels of operation, top 
management can appraise their respective abilities to formulate 
sound plans. When, from time to time, circumstances require that 
budgets be revised to anticipate unforeseen situations, top manage- 
ment will have an indication of the ingenuity of its operating exe- 
cutives and their facility in adapting themselves to changing busi- 
ness conditions. 

Budgeting also has a psychological effect which can be highly 
useful to management. The introduction of budgetary control, 
even in the most informal manner, immediately arouses an in- 
terest in costs. It stimulates a désire on the part of departmental 
executives to see that their budgetary estimates will be correct, 
that their expenditures will be accounted for accurately, and that 
their departments will not be charged with any items of costs over 
which they have limited control or no control at all. 

These efforts of various members of the organization thus to 
“defend themselves,” if you will, can have a salutary and helpful 
effect upon the organization as a whole. When an operating exe- 
cutive seeks to prepare an accurate budgetary estimate, he is very 
naturally going to be interested in the truth about costs. This kind 
of intense interest on the part of an operating executive in the 
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expenditures which have been charged to his department may 
sometimes seem a little troublesome to an accounting department 
but it is, after all, a good thing. It really means that management 
is interested in the details behind the summary cost figures that 
appear on an operating statement. It means that costs are being 
carefully reviewed in the light of accomplishment. Even though 
we cannot save money that has already been spent by reviewing 
costs, there can be little doubt that the interest aroused will often 
have an excellent effect upon the thinking which will determine 
future expenditures. 


Clarification of Operating Responsibility 

Along this general line, there is still another advantage of 
budgeting that, I think, deserves mention. It becomes evident when 
an executive says, “I am not responsible for this cost.” At first 
blush, that may seem to be an entirely negative attitude and not of 
much help. Yet it can be extremely helpful. Why? Because the 
next question is, “All right, if you are not responsible, who is?” 
This is simply being concrete with a first essential of budgeting. In 
order to carry out a budgetary operation successfully, the respon- 
sibility for cost must be clearly defined. There is a strong tendency 
on the part of an executive in any organization to be sure that he 
is not held responsible for any costs over which he has no control. 
If the operation of a budget reveals that there are some limitations 
upon an executive’s responsibility for the costs with which he is 
charged, it probably means that some limitations have also been 
placed upon that executive’s freedom to act within his department, 
upon his authority in the organization. Responsibility for costs 
should follow the lines of responsibility for operations. When 
questions arise about cost responsibility, they are usually symp- 
toms of imperfect organization. Therefore, if we improve our cost 
control by making cost responsibility more explicit, we will, at the 
same time, establish more clearly the lines of authority and re- 
sponsibility with respect to the company’s operations and ultimate- 
ly we will improve our organization. 


The Budget As an Automatic “Trouble Showter” 


Budgeting has still another advantage. Tie methods used in 
carrying out budgetary operations inevitably promipt management 
to question and scrutinize the standards of performance which are 
constantly in use. Very often experience shows that accepted 
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standards of performance actually have very little to recommend 
them. In order to operate a budget effectively, it may be necessary 
for management to study its methods, analyze its jobs, and ex- 
amine its policies with the highest degree of care. Although those 
activities are not, properly speaking, a part of budgetary opera- 
tions, they are indispensable to the effectiveness of budgetary 
control. Budgeting, therefore, since it stimulates self-examination 
and evaluation on the part of management, may well be said to be 
a catalytic agent, which fosters healthy reactions in other elements 
of the business while maintaining its own entity as an important 
segment of accounting activity. 

It has been said that when we have identified a business prob- 
lem, we have arrived half way on the road to its solution. If we 
have a budgetary system which will locate an element of expense 
which has become a problem, present it to the proper department, 
and classify it according to the purpose for which it was incurred, 
that system is performing a valuable service to management. It is 
telling management what the problem is and who is responsible for 
solving it. From that point on, both top management and operat- 
ing supervisors can concentrate their attention on finding a solu- 
tion rather than upon making an analysis to locate the problem in 
the first place. That has already been done. 


Criticism of Budgeting—and Defense 

In spite of all of the good things that have been said about 
budgetary control, it has its critics. Objections advanced from 
time to time are stated something like this: 


“Budgeting is over-formalized. When it is used as a plan- 
ning device, it puts a strait jacket around our thinking and 
very often around our action. It creates a dictator in the 
form of a budget director, who is so wrapped up in the out- 
go of expenses that he is not interested in the purposes for 
which expenditures are made.” 


Or, the critics may say: 


“Budgetary experts have a special genius for getting sim- 
ple business affairs so completely mixed up that no one but 
the budget man himself knows what he is talking about.” 


These indictments of budgeting may, under some circum- 
stances, be richly deserved. Certainly they are deserved if, in 
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operating a budget, expense authority is overcentralized or if the 
functions of the staff have begun to override those of operating 
executives. However, it is important to remember that, if budget- 
ing becomes any of the things that its critics have called it, it is 
not because of any evil inherent in budgetary control. In all 
probability, it is due to the fact that the methods employed in 
operating the budget have been improperly directed and are con- 
trary to the requirements of sound organization. 

As to the first criticism—imposition of an expense authority— 
it has already been seen that responsibility for costs and respon- 
sibility for operating results must go hand in hand. It would seem 
to follow, then, that the responsibility for budgeting should 
rest ultimately with those who make the decisions about costs 
and operations, rather than with staff organizations whose duty 
it is to assist and advise operating executives in the performance 
of their functions. 

On the second point, I think it can be readily agreed that, 
whenever staff personnel unduly complicate the methods of ex- 
ecutive control, they are simply making management’s job more 
difficult. That means that the methods of control which are used 
in any organization must be handmade, as it were, and tailored 
to fit the special requirements of the company. They should be 
so devised that they complement the abilities of the operating 
executives who must carry on their duties within the framework 
of any control system set up. They should certainly never be de- 
signed so that they will hamper or restrict effective action. 

Budgetary control is a device which should assist management 
in planning and controlling its business activities. In order to 
make it operate effectively, management must control the budget- 
ing tool. It is, after all, a phase of financial planning, and plan- 
ning is the chief responsibility of management. It must always 
be kept in mind that budgeting is a means to an end and never 
an end in itself. It involves systematic and rational attempts to 
control future events in order te attain a profit goal. If it is kept 
in its proper perspective, it can be invaluable to management, not 
only through the direct results it achieves in terms of formal 
operating statements, but also in its equally direct and helpful 
effects upon management policies, operating methods, and 
procedures. 
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A Routine for Emergency Maintenance 


It is the emergency repair work which requires special accounting treat- 
ment. In order to control charges for such maintenance work throughout the 
plant, an Emergency Repair Order has been developed for this type 
of maintenance and its description and use needs to be understood by all 
personnel connected with either requesting repairs or doing the work. This 
form is seven inches long and four inches wide and therefore is “pocket 
size.” It is divided into two parts: one part for the description of the work, 
to be filled out by the person requesting the service, the other part to be 
filled out by the repairman showing information pertaining to his work. 

All persons authorized to request emergency repair service are supplied 
with blank forms. When repair service is required, an authorized person 
fills out the upper section in duplicate, showing the date, the expense account 
to which the labor is to be charged, the machine or building number, the 
department that is to be charged, the shop and bay number of the building 
where the trouble is located, and the account number to which any material 
used on the repair job is to be charged. The person requesting the work 
signs the order and then telephones or otherwise summons the repairman. 

Upon his arrival in answer to the emergency Call, the repairman secures 
the emergency repair order as his first action. He then has written instruc- 
tions as to what is required and upon what machine or building he is to 
work, If his preliminary inspection of the damage leads him to believe the 
cost will exceed the amount for which the requesting person has authority 
to approve, he calls the maintenance superintendent for instructions. On the 
other hand, if the request appears to be in order, he starts the repair job, 
first entering his payroll number and the payroll numbers of any assistants 
he may have with him and the time the work was started. He also lists any 
material to be used. 

When the job is finished, he shows the time it was completed and the 
elapsed time. He checks the charge information entered by the requesting 
foreman and, if in order, signs the form, leaves the copy with the request- 
ing foreman, and takes the original back to the maintenance department 
where it is given to the timekeeper clerk. If the job is unfinished at the end 
of a shift, the repairman puts a checkmark in the “unfinished” box on the 
face of the order and in this way notifies the next shift shop foreman. 

To aid both the requesting foreman and the repairman in arriving at the 
correct charge to use, the emergency repair order form carries on its reverse 
side a listing of the most common repair labor and material charge account 
numbers and names. It is to be noted that the travel time of the repairman 
is an overhead item of the maintenance department and is included in the 
burden rate of that department. An account called unallocated indirect labor 
is charged with this time, as well as any other labor not directly chargeable 
on the emergency repair orders or other formal work orders. The total time 
of the repairman for the day will therefore be chargeable to departments 
which have been served during the day or to unallocated indirect labor in his 
own department. 

Quite often a repairman will go directly from one job to another without 
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going by his home department and, in such cases, he will turn in all his 
emergency repair order forms at his earliest trip in the vicinity of the office 
or at the end of the shift. However, it is important that he turn the forms 
in to the timekeepers as quickly as possible in order that they may keep all 
time cards posted to the individual daily time cards during the shift and 
avoid a bottleneck at the end of the shift. 

In case a shop foreman feels that the time shown on an emergency repair 
order is excessive, he takes his complaint to the maintenance department 
superintendent directly. This individual then investigates. The use of the 
forms, therefore, furnishes the shop foremen with records of the various 
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jobs requested by them during the period and, with this information, they 
y) can, with a fair degree of accuracy, verify the charge for maintenance made as 
ii on their budget reports for that period. Tley are able to determine whether ne 
pf or not they have been incorrectly charged with maintenance expense, The ore 
i maintenance department superintendent can measure the unallocated indirect art 
i} labor in his department, in total or by man number, from one period to an- con 
i other. ag 
£ In summary, the following are the chief requirements for smooth opera- 


tion of an emergency repair order procedure: 





1. The orders must be prepared by the requesting foreman. [: 
2. They must be checked by the repairman and the remaining informa- 
tion entered by him. sor 
3. A copy must be left with the requesting foreman to serve as refer- ' ria 
ence, if necessary, to verify charges appearing on departmental is 
budget statements. ol 


4. The orders need not be approved by the requesting foreman at the 





completion of the work. If any differences of opinion arise, the any 

requesting foreman should contact the maintenance department super- clu 

intendent and not the workman. : 

5. The orders should be turned in to the timekeeper clerks as often as TE 

possible and should be posted to the daily time cards. or 

4 6. Each man’s emergency repair order hours plus the hours he reports vel 

on other formal work orders, plus the time he reports as unallo- fo 

i cated indirect labor, should total the number of hours he worked a 

i during the day and for which he is paid. sh 

y 7. With written instructions to the repairman from the requesting fore- th 

na man, it is not necessary, in most cases, to hold person-to-person con- : 
; versations regarding repair jobs. The order may be attached to the 
machine to be repaired or otherwise left where the repairman will 
get it upon his arrival, while the requesting foreman goes on about 


his regular duties. 
8. Since the repairman does not have to get the emergency repair order 
approved by the requesting foreman upon completion of the work, 
he can immediately leave for other assignments without first hunting 
a up the foreman to report the job completed. 


Contributed by Joun L. Hartness, Houston Chapter 
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COST CONTROL FOR EFFECTIVE CONTROL OF 
OPERATIONS IN THE MANUFACTURE OF AIRCRAFT 


by F. O. DETWEILER, 
General Manager, Chance Vought Aircraft Division, 
United Aircraft Corp., 
Dallas, Texas 


It is a major point with the author of this article that, necessary 
as cost control is in all types of manufacturing enterprises, the 
need is greatest in industries in which engineering changes are the 
order of the day, as is the case with the aircraft industry. The 
article makes clear that the prime objective of the industrial ac- 
countant’s endeavor in the cost control area is an informed man- 
agement. 


| <guangan as the object of this article is to relate the subject 
of cost control to the aircraft industry, it is necessary to offer 
some background information. For present purposes, this mate- 
rial can be limited to the aircraft manufacturing industry which 
is engaged in the development and production of a large variety 
of aviation equipment including airframes, propellers, engines, 
accessories, instruments, and special devices which, in turn, in- 
clude intricate mechanical or hydraulic or electronic systems. 

The industry’s individual companies are generally specialists. 
There are a few major companies which combine special divisions 
or subsidiaries in a single corporate unit but, by and large, de- 
velopment and production facilities are separately grouped to 
form specialized operating units. Although individual companies 
encounter a wide range of problems which are not uniformly 
shared throughout the industry, most of the operating units in 
the industry meet on common ground in the following respects: 


1. The design of aircraft and components is a relatively new 
art and in many cases is frankly exploratory. It is con- 
sequently subject to continual intensive refinement and 
change. Any one of the many components of an aircraft, 
such as the cabin air conditioner in a fighter airplane, may 
be obsoleted overnight because tomorrow other refinements 
and changes in the airplane may require entirely different 
characteristics for the component. 
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2. The manufacture of many of the new and changing air- 
craft parts is also a relatively new art—in some cases is 
highly experimental, and quality standards are of the high- pr 
est order. These factors involve the development of new th 
manufacturing techniques. In addition, the large variety pc 
of parts in an airframe or airplane component requires a fo 
corresponding variety of equipment, processes, and skills, 
For example, a modern jet fighter airframe may easily ail 
have 20,000 different parts, not including those in the m 
power plants or accessories. Of 

. The sale of aircraft and components does not move ina 
free market. Generally speaking, the development of new 
aircraft equipment is undertaken in one of two ways. 
In the case of special aircraft or components (illustrations 
are bombers, jet engines, search radar), the product must 
be developed for a particular application by the cus- 
tomer. The customer—the government, of course—under- 
takes to finance the development program and ends up 
with title to the design. If there is a production quan- 
tity ordered, the government often retains title to the 
tooling, also. The customer then logically restricts the 
sale of the product to others. This usually means “no sale” 
to others. The alternative avaiiable to the manufacturer 
is to undertake to develop and tool the product at his own 
expense and risk of recovery through sales. ke 

4. The management of aircraft companies, like the design fc 

and manufacture and marketing of aircraft products, is a 
relatively new art. Perhaps this is just another way of 
saying that managements of aircraft companies have a 
continuous succession of new problems. However, I am 
pretty certain that it is fair to say that different manage- 
ment techniques are required in an industry where 

. “change is the soul of progress” than in an industry where 

the studied objective may be to resist change in order to 

obtain lowest unit costs in a freely competitive market, 
by planning highly repetitive operations. 
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Inquiry, Interpretation, and Vigilance 

In short, the development and production of aircraft and com- 
ponents is basically an engineering business which is continually 
changing its products. The commercial expansion of aviation 
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is slow and costly. The risks of developing and producing air- 
craft are such that the industry depends upon the government as its 
principal customer. The future courses of aircraft development, 
the commercial aviation market, and government support, are im- 
possible to chart for the long range and are difficult to evaluate 
for as short a period as two years ahead. 

Obviously, given these conditions, cost control systems for the 
aircraft companies must be flexible in scope and emphasis. The 
mechanism must be a changing thing, retuned to each change of 
operational circumstances. Its essentials are three in number: 


1. It must be continuously inquisitive, asking searching ques- 
tions about the disposition of company efforts and re- 
sources. 

2. It must be able to take quick readings on situations and 
lend itself to interpolation or extrapolation of trends in 
engineering costs, material costs, labor costs, and overhead 
costs—to cite examples. 

3. It must provide routine follow-up on operations as 
measured by a standard. 


Asking the Questions 


First, continuous introspection—continual questioning—is a 
“must” at all management levels to insure that management is 
keeping up with changes. Typical operating questions such as the 
following must be answered frequently : 


1. Is our design staff fully coordinated with manufacturing 
staff so that new releases are incorporating the most ad- 
vantageous and economical manufacturing practices? 


2. Are our production schedules such that they can be met 
with optimum cost performance, taking into account utili- 
zation of floor space, tooling and equipment, setups, labor 
loads, and vendors’ capacities ? 

3. What shall we do with surplus production capacity or in- 
adequate production capacity, perhaps for a single part 
or process? 

4. Is our organization up to the minute and appropriately 
ordered for the current problem? Are competent men 

fully utilized and is responsibility distributed without 

overloads ? 
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5. Are we controlling production shortages before they 
occur? How do we stand on waiting time, spoilage, and 
rework? 


There are many questions of the same sort which must be asked 
and satisfactorily answered on a day-to-day basis. These questions 
include some of the questions asked by all types of manufacturers 
in their schemes of cost control. One difference in the case of air- 
craft manufacturers is that this type of question must be asked 
more frequently in the light of frequent changes in the product, 
the production processes, or the production schedule. Another 
difference in the case of aircraft manufacturers is that the answers 
to the questions are more difficult to get because of the large variety 
of products, production equipment, and processes. The intricacies 
of the production job are reflected in the large amount of data 
to be analyzed. Still another difference is that data of the sort 
called for must be measured against a standard to get a significant 
answer, and standards are often not readily established in the air- 
craft industry because of the lack of appropriate experience. For 
the same reasons, it is difficult to systematize this introspective 
questioning and answering phase of cost control in the aircraft 
industry. 

Nevertheless, the answers to the questions need to be obtained. 
To the extent that the operation of a system cannot provide this 
information, we must rely on special analyses by staff experts and 
on the observations and investigations of our management team of 
supervision. We need the staff experts in our accounting, plan- 
ning and scheduling, tool planning, and industrial engineering 
departments—and there are generally too few of them. In addi- 
tion, I would like to emphasize the importance of factory super- 
visors in this function of inquiry. They are everywhere in the 
organization and can be the most useful questioners—and observ- 
ers—that we have. The greater the training, experience, and in- 
doctrination of this supervision team, the better are the answers 
that we will get and the more effective this phase of our cost con- 
trol will become. Many of us do not get around to doing an ade- 
quate job in cultivating this supervisory team. 


Getting Useful Answers 


The second “must” is that of taking quick readings on situa- 
tions and interpolating or extrapolating the results. As in other 
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businesses, the problems involved sometimes include equations 
with more than one unknown. Of course, the solutions to such 
problems fall in the realm of judgment, must be checked from 
as many points of view as possible, and must rely on accumulated 
experience, intimate knowledge of current circumstances, and 
imagination. Such readings and the projections to conclusions on 
which action is taken, are used frequently in establishing selling 
prices and in making cost studies for the evaluation of develop- 
ment projects, acquisition of facilities, budget revisions, and oper- 
ating or financial forecasts. The data required usually begins 
with information obtained through the cost finding apparatus of 
the accounting department and is augmented by careful studies 
and comments of the operating department heads. 

I believe that some form of operating and financial forecasts 
are used throughout the aircraft industry for cost control. The 
preparation of these forecasts is much like that in any other 
enterprise. Also, budgets of expenses and direct labor are fre- 
quently used by the aircraft companies and may tie in with fore- 
casts or may operate independently of them. I do not believe these 
controls are as effective at long range in the aircraft industry, be- 
cause of its rate of change, as they may be in some more stable 
lines of endeavor. The result is that frequent revisions in forecasts 
and budgets must be made and often the reconciliation of the old 
with the new will show substantial differences. 


Aircraft Sales Prices and Costs 


The establishing of selling prices in the aircraft industry is a 
difficult matter. As in other industries, the limitations on selling 
price are competition and what the traffic will bear, but, in the air- 
craft industry the traffic will bear very little. Sometimes the traf- 
fic will not even bear cost—not to mention profit. For example, 
it would be no difficult feat for particular companies to engineer 
and produce a private four-place airplane that would cruise at 
two or three times the present speed for the class, but today’s 
traffic would not bear the cost. 

For commercial producers, by and large, the selling price deter- 
mines the quantity likely to be produced and sold and, of course, 
the quantity produced affects the cost of production. Because the 
total range of quantities under consideration is usually small, a 
matter of hundreds of units, or at most a few thousand, there is 
a substantial change in cost for each successive unit produced, if 











Tg seat he es ergy why 


at * 
iO kee Sear ME pA . 


om 








606 N. A. C.A, BULLETIN 


initial costs for engineering, tooling, and production learning are 
taken into account. Estimated costs in advance of the production 
venture can be plotted on a curve of cost against quantities and, 
from this curve, a combination of cost and quantity can be se 
lected to be used as a basis for developing an offering unit sales 
price. This price is based upon the risk of selling the selected 
number of units. 

Once the venture is launched, the selling price, itself, then be- 
comes the ultimate cost control for production costs and changes, 
at least until the total quantity committed has been sold. If the 
sale of the full quantity bogs down or appears doubtful, there is 
much head-scratching and use of the introspective questioning and 
quick-reading aspects of cost control to find ways to lower the 
unit costs below the estimate used in determining the selling 
price and to do so as quickly as possible so that the sales recovery 
on the units actually sold will absorb as much of the initial cost 
as possible. 

For the producers of aircraft or components for the govern- 
ment, the establishment of selling prices is again difficult. Com- 
petition is present here, also. The traffic will bear a fixed amount 
authorized by Congress and allocated by the military establish- 
ment to particular projects. In the competition for the project, 
price is sometimes the determinant, sometimes the determinant is 
design performance, sometimes the delivery schedule is most im- 
portant, and again sometimes weight is given to all three factors. 
Price is, of course, affected substantially by both design and rate 
of delivery or production. It then becomes a complex problem to 
estimate costs. This is often acknowledged by the government 
when it makes use of a cost-type contract or protects a fixed price 
contract by including price redetermination and renegotiation 
clauses. Sometimes the government will pay for good cost con- 
trol by agreeing to a scale of “incentive” additions to profit for 
cost experience below a target used in the contract price. 

Where previous similar production has set a pattern and pro- 
vided experience costs for a product, the government price nego- 
tiators examine proposed selling prices minutely and measure each 
cost element by standards in terms of cost per pound, rates of over- 
head, rates of production learning, etc. When negotiating selling 
prices on this basis, it is essential that the quick reading used by 
the manufacturer at the time of preparing the price proposal has 
covered all applicable changes in operating circumstances and 
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shows the current picture adequately and accurately. If there 
are errors in reading the situation, some types of government 
contracts will recover the amount of error in favor of the govern- 
ment but will not give the manufacturer an opportunity to recover 
errors against the government. 

Accordingly, producers for the government regard the sales 
(contract) price in effecting cost control. There are continual read- 
ings of costs incurred, taken over the progress of the contract, 
which are put together with estimates of percentages of physical 
completion or estimates of percentage of effort required to com- 
plete the contract, and the totals are measured with the contract 
cost or price limits. 


Follow-up Control; the Need of Standards 


The third and final “must” in the control mechanism is that of 
follow-up on operations as measured by standards. This is, 
in effect, the taking of the pulse of performance efficiency in the 
organization and is accomplished in each industry in a manner 
appropriate to its problems. Some nonaviation companies’ major 
expenditures are for direct labor, with low fixed overhead. Other 
companies have a high proportion of selling and advertising 
expenses. Some have relatively high fixed charges and very little 
labor cost. 

The costs which bulk large in aircraft manufacture are those 
for engineering, tooling, materials, direct labor, manufacturing 
overhead, and general overhead. There is a variety of treatment 
in classifying these expenses within the industry. For instance, 
some aircraft component companies include tooling in manufactur- 
ing overhead. Moreover, there is a wide spread in the relation- 
ship of each element to total cost within the industry. The larg- 
est single cost element may sometimes be such an item as engi- 
neering or perhaps tooling or manufacturing overhead. Further- 
more, there is some significant shifting of the relationship of the 
elements within a particular company from time to time, as the 
product changes. All of this is simply to point out that each com- 
pany has its particular circumstances to suit in designing its per- 
formance follow-up system. 


Engineering Costs—T bey Are Controllable 


Because most aircraft companies have a substantial amount of 
engineering to deal with, there are correspondingly close follow- 
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ups on engineering efforts and costs incurred in the engineering 
department. Engineers, particularly when cornered on budget 
or forecast matters, will tell you that engineering is unlike any- 
thing else, that usual controls are fine for manufacturing but are 
just not applicable to engineering. To some extent this is true. 
It is the function of engineers to explore and develop untried 
things. They frankly advance into fields where they can be close, 
perhaps, but cannot expect to be right the first time. One cannot 
set a practical standard on some of their accomplishments before- 
hand. However, one can, within reasonable limits, expect that the 
engineers will plan their programs, operate on detailed project 
schedules, and work within budgets. These things they do, gen- 
erally with success. Follow-up can be substantially routinized by 
reporting on check points, progress-wise, schedule-wise, and 
budget-wise. In much the same way, experimental shop projects, 
whether they be issued to an organization separated from the 
manufacturing department or issued directly to the manufactur- 
ing department, can be followed by comparing progress with time 
flow charts and budgets. 

Much more difficult to follow, however, are the effects that the 
work of the engineers may have on product cost. Such things as 
the degree of standardization of parts, simplification, productibility, 
accessibility, choice of materials, and necessity for refinements, 
constitute the production economy, or lack of it, incorporated in 
the design. Generally speaking, this is made the responsibility 
of the chief engineering officer who must be continually self- 
questioning on the subject. 


Tooling Costs and Tool Availability 


Aircraft tooling is an important cost element. It also is a com- 
plex problem aside from the fact that it is a complex matter to 
design and make the tools themselves. The principal problem is the 
choice of tooling and the basis for the choice. There are several 
different ways of making many of the aircraft parts. Each way 
involves different tools. Some are cheaper, some last longer, some 
can be used by a lower grade of skill, and some hold closer toler- 
ances. Before tooling a product the objectives must be clearly 
defined. Do we want the cheapest set of tools? Does the quantity 
to be produced require the most durable tooling? Do the tools need 
to help do the job for inexperienced operators? What tolerances 
must we work to? In the manufacture of a single airframe, the 
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answers to these questions may be thoroughly mixed for all of 
the individual parts. Once again, the responsibility for follow- 
up on performance is delegated to the operating head—in this 
case the chief tool engineer who has the never-ending job of ask- 
ing himself a lot of important questions. 

Another significant problem encountered in tooling a model is 
the timing of the availability of tools. When an airframe is re- 
leased to production, a great deal of planning is required to dove- 
tail all of the parts schedules to the subassembly point, and from 
there to the assembly point, at the correct times. Tooling must 
anticipate the same schedule. Errors in the schedules for trying 
out tools can, like material shortages, cause costly production de- 
lays and out-of-station installations. Of course, we can follow 
up on these delays when they happen but it is too late then. The 
responsibility for follow-up in this area is generally the respon- 
sibility of the aircraft factory manager who has a staff of control 
employees. 


Material Costs 

Material costs are usually a major percentage of total aircraft 
or component cost. In the aircraft business, follow-up on material 
costs can include follow-up on engineering design requirements, 
purchasing department performance, shop usage, and material 
handling, and on mangement’s ordering policies. 

The largest single element in the material cost is usually the 
price paid for the material and not the requirements, usage, or 
ordering factors. Some aircraft component companies use stand- 
ard material costs which are compared regularly with actual costs 
so that a report of price variations can be prepared and explained. 
I believe that standard material costs are not so widely used among 
the airframe companies, principally because the variety of items 
purchased is large and the quantities purchased of each item are 
relatively small and infrequently ordered. In the absence of a 
material standard cost system, periodic comparisons of past pur- 
chasing experience are made for follow-up and explanation of dif- 
ferences, 

Airplane component companies, at least some of them, find it 
easier to follow-up on the requirement, usage, and ordering fac- 
tors of material cost than do the airframe companies, principally 
because of the larger number of different parts that the airframe 
manufacturers deal with. This is not to say that the airframe com- 
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panies give the problem up and do not have a follow-up system, 
Controls in both types of companies are generally effected by con- 
trolling material requisitions to replace spoilage and by compari- 
sons of material cost of sales with built-up standard or estimated 
bills of material, and by periodic inventory checks. 


Control of Direct Labor 


The control of direct labor costs in almost any industry is good 
for a long presentation and may not, even then, result in conclu- 
sions with which all can agree. It is impossible to mention fol- 
low-up on direct labor without mentioning standard costs. I believe 
most aircraft engines and propellers are produced under standard 
labor cost systems. Group incentives have been used in conjunc- 
tion with them. I believe, also, that the majority of airframes 
are produced without using standard labor costs and that group 
incentive systems have also been used in the airframe industry. 

The use of the labor standards—in any industry—seems to me 
to be pretty much a matter of mechanics rather than theory. Where 
there are few enough labor operations and enough experience on 
them to permit the physical jobs of setting standards and obtain- 
ing performance data, where the time factor is principally within 
the control of the operator and his machine or tools, and where 
the flow of repetitive operations justifies it, I think labor stand- 
ards may be appropriate. Obviously, where the variety of oper- 
ations is too great or the flow of repetitive operations is not great 
enough, any discussion of standard labor costs is academic because 
their use is not practical. There is, of course, the possibility of 
selective application of standards. There are some cost centers in 
the airframe industry where standard labor costs might be used 
and there are places in engine and propeller manufacturer’s plants 
where they are not used. 


The Labor of One Hundred Men 


Whatever the mechanics, the objective of labor cost control is 
the same—that of measuring labor output with performance stand- 
ards. Usually this can be accomplished more fairly in terms of 
hours than dollars as the latter may include a variable rate of pay 
factor. I do not know what the average efficiency of direct labor 
is in the aircraft industry. I would guess that 80 per cent effi- 
ciency would be the high limit and perhaps 60 per cent would be 
the low limit. Let us settle for 75 per cent as an attainable aver- 














system, 
XY con- 
mpari- 
imated 











JANUARY, 1950 611 


age. That means that 25 per cent of labor hours and dollars are 
not productive. The 25 per cent which represents 120 minutes of 
an eight-hour day may possibly break down as follows: 


Average 
minutes 
Item per employee 
Personal time—rest periods or going to vending machines 
OE WE GID sok ve teccesccccccnsnccees . 
Spoilage (39) ....ccccccccscccccccccccccecscccccccvcccces 144 
ee TS rar Ahm ener ner 9.6 
Rgmetins Ce COIRD oes sc ccacessunsanndesinepsvanentcns 14.4 
Waiting for material or tools or inspection or the production 
PE CUED scdiied oh andcehbaenangehensts abueehonannes . 
Gettings tools, prints, gauges, etc. (4%). .........2eeeeeee 19.2 
120.0 


These time losses do not seem unreasonably high in a day’s 
work. My guess is that they are low. Stated another way, they 
mean that, out of every 100 men we employ, we are hiring eight 
men to rest and relax, three men to spoil work, two men to correct 
work which can be salvaged, three men to learn to do their job 
efficiently with zero production, five men to wait for material, 
tools, etc., and four men to go to and from the tool cribs or blue- 
print cribs. 

Control of this group of 25 men has already been effected to 
this point by advance tool planning, production planning, pur- 
chase expediting, dispatching, and supervision. Except for the 
eight men hired to go to the rest rooms, this group—the remaining 
seventeen men—are the cross which factory management and 
supervision has to bear. The follow-up on these men is pretty well 
routinized, generally through reports which regularly come from 
the accounting and timekeeping, quality control, and personnel 
departments. In turn, the over-all labor results are expressed in 
comparisons of total labor cost incurred for the aircraft engine or 
airframe or radar unit versus appropriate built-up standard labor 
costs or labor control figures. 


Means of Controlling Overbead 


The control of overheads is a problem common to all industries. 
The aircraft industry, like others, uses budgets and operating fore- 
casts and makes periodic comparisons with actual results for 
follow-up. Some companies in other industries have developed 
budget control to a fine point. Some of these organizations have 
been successful for many years with the use of predetermined vari- 
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able budgets. I believe that this type of budgeting is rare in the 
aircraft industry. However, the principle is the same in our 
business and is served by frequent revisions of fixed budgets. 
Although these revisions are needed to keep up with changing 
circumstances, the executive responsible for a departmental budget 
does not have the freedom to make a change if he misses his esti- 
mate of cost or of performance. Generally speaking, a changed 
budget is an over-all accomplishment based upon a change in 
fundamental circumstances for the entire organization. Expense 
levels are, of course, indexed to operating levels. 

It is always possible to question a budget. Is this the right 
budget for the situation? Is it the lowest budget we can get? 
Would it be better if we planned a higher level of expense for a 
particular item—say tool planning—so that we can effect a direct 
labor saving? For considerations which these exemplify, I feel that 
the budget must be principally the dollar expression of depart- 
mental operating plans and must be developed by the department 
heads after they have explored such plans thoroughly with the man- 
agement team of supervision which, after all is said and done, has 
the downright ultimate control of the doing and of the spending. 


Scrutiny of Over-All Results; Indoctrination of Personnel 


Finally, there is the over-all cost control supplied by the profit 
and loss statement each month. Much as in other industries, the 
operating results for the period are scrutinized and analyzed in 
great detail. Often the chain of introspective questioning, quick 
readings with corresponding extrapolations, and required follow- 
up begins right here as a result of such scrutiny. 

This article opened with the statement that cost control is fun- 
damentally control of operations. I want to reemphasize the im- 
portance of indoctrinating and training the operating supervisory 
staff for intelligent participation in cost control. This requires that 
the supervision team be well informed as to cost objectives, cost 
factors, and cost results. I believe that the aircraft industry has 
accomplished much already and will make further progress in this 
direction. 
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APPROACHES TO SOME OF THE ACCOUNTING PROBLEMS 
IN THE FIELD OF ATOMIC ENERGY DEVELOPMENT 


by H. B. EVERSOLE, 
Director of Finance, Chicago Operations Office, 
United States Atomic Energy Commission, 
Chicago, Ill. 


This presentation reviews, at a distance imposed by security 
considerations, the story of atomic energy development, the peace- 
time government organization that has grown out of the wartime 
use of this source of energy, and some of the problems relating to 
contract, fixed asset, and cost accounting which are being met. 
The author describes briefly a method of fund advances to con- 
tractors, and related accounting, which has been found satisfactory 
by the Commission. 


AS an opponent for an accountant, the atom becomes formidable 

In the first place, you cannot see one. If you could, you prob- 
ably would not know what you were looking at. That is just part 
of it. However, before we try to set the accountant in any sort of 
relationship to the atom, it may be of interest to offer a little 
about the now popular subject of atomic energy and to review 
the functions of the U. S. Atomic Energy Commission. 


Progress in High Energy Radiation 

Atomic energy is not new but never before have there been so 
many sources of radiation nor has it been released at so rapid 
arate. In the earth, radiation is released slowly by some sixteen 
elements which, like radium, are normally radioactive. Scientists 
have added enormously to the numbers of radiating substances by 
creating new radioactive varieties of almost all elements, and also 
have increased enormously the amounts of radiation from other 
sources. They have concentrated radium, created X-ray machines, 
“atom smashers,” and nuclear reactors. Progress in release of 
energy has been tremendous. For example, in the nearly fifty 
years that radium has been known no more than a few pounds 
have been in use in the entire world, but one reactor generates 
as much radiation as would several hundred tons of radium. 

In atomic energy work, we are concerned basically with high 
energy radiation. High energy radiation comes from the core, the 
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nucleus, of the atom. Once people thought that the atom—of which 
all elements are composed—was the smallest bit of matter, but 
now they know that the atom, itself, is made up of outer shells of 
electrons which revolve about the nucleus of the atom, and that 
the nucleus, too, is made up of particles, mainly protons and neu- 
trons. Physicists now subdivide the atom into fifteen fundamen- 
tal particles and wonder if they have reached the ultimate in 
foundation stones. These particles are held together by a store 
of energy. When this energy is set free by splitting the atom, 
or when the particles are jarred loose from their normal orbits, 
high energy radiation is released. 

In addition to increasing the amount of atomic energy and the 
number of sources, scientists are finding new and extensive uses 
for radiation and are bending all efforts toward even more ways 
to employ it. Science, medicine, and industry, all are using atomic 
energy. Above all, there is the possibility that man may again be 
forced to employ, or defend himself against, atomic weapons in 
warfare. It is clearly important that we should learn very rap- 
idly all that we possibly can, not only about the peaceful uses 
and benefits of atomic energy, but also about the harmful effects 
of the radiation which has been set free and how to protect our- 
selves from these unseen, deeply penetrating rays of energy, 
should we be exposed to them voluntarily or involuntarily. 


Responsibilities and Problems of the Atomic Energy Commission 


The recent history of nuclear physics in our country is largely 
one of the exploitation of principles known before the war and 
of the development of a super military weapon, the A-bomb. 
This history for the most part continues to be off the record and 
secret. The history of what has been going on in the rest of the 
world is even more obscure but it becomes evident that history 
has also been in the making in other lands. In 1946, Congress 
decided that the unprecedented forces of atomic energy promised 
much for the future welfare of man and that a civilian agency 
should be established to control the development and utilization 
of these forces. On January 1, 1947, the Atomic Energy Com- 
mission came into existence and took over the atomic energy 
program. 

The Commission was charged by law with the exclusive con- 
trol of materials and equipment which are unique to the program. 
It was given the responsibility for controlling the use of atomic 
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power, the exploration of its nature, its implications and poten- 
tial applications, and the protection of us all against its dangers. 
The Commission also was charged with the paramount responsi- 
bility of “assuring comrnon defense and security” as defined in 
the Atomic Energy Act, which involves extensive operations in 
the fields of military applications of atomic energy and in 
establishment of controls over scientific and technical informa- 
tion. 

Development and production of weapons and fissionable mate- 
rials continue to be the central concern of the national atomic 
energy program and of the Commission, but there are industrial 
and scientific plans and operations large in scope and almost with- 
out precedent in their entire content. The probable program 
developments in basic research are almost without limit. Emphasis 
is being placed on medical and biological research, with consid- 
erable attention directed toward the study of cancer. Atomic 
energy development constitutes, in reality, a huge new industry. 
Some billions of dollars have been spent since 1943. Hundreds of 
millions more are now being expended or contracted to be ex- 
pended. It would seem only reasonable to assume that sizeable 
amounts will be expended for many years to come. Something 
originally started as a war project of a temporary nature un- 
expectedly turned into a permanent peacetime operation. This 
happened after two billion dollars or more had been spent on the 
presumption that only a wartime project was involved. 


A.E.C, Organization and Operations 


The A.E.C. is quite similar in its structure to a holding com- 
pany. The parent is the Washington office. Five commissioners 
may be said to constitute the board of directors. A general man- 
ager, together with his deputy, discharges such executive and 
administrative functions as the Commission may direct. There 
are divisions of research, production, reactor development, biology 
and medicine, and of military application. There are also admin- 
istrative divisions necessary for successful operation, such as 
those of the controller, general counsel, organization and person- 
nel, public and technical information service, security and intel- 
ligence, etc. Responsibility for the development of managerial 
policies, standards, and service rests with the Washington office. 

The operations in the field are under the direction of five decen- 
tralized offices of operations: Chicago, Hanford, New York, Oak 
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Ridge, and Santa Fe (Los Alamos). These five offices, except in 
the field of raw materials, have responsibility for operations under 
their individual direction. Each is headed by a manager who has 
under him such program and administrative offices as are neces- 
sary to carry out the operations. These five field offices may be 
looked upon as subsidiaries of the Washington parent. 

The operations of the Commission are carried on by private and 
governmental research and by construction and production con- 
tractors under the direction of the five decentralized offices, 
Thousands of contractors, subcontractors, and suppliers have taken 
part in the atomic energy program since its inception. Many 
of the contractors have been universities and colleges. Many have 
been industrial organizations. There are personal service con- 
tractors, such as architects, engineers, certified public account- 
ants, and management and industrial engineering firms. Other 
government agencies and outside organizations have been assisting 
in the program. The Commission has consistently followed the 
policy of allowing its contractors considerable freedom in opera- 
tion in order to bring to bear the initiative, technical skill, scientific 
knowledge, and managerial ability of American science and in- 
dustry, with maximum effect on the problems of atomic energy 
development. In short, the Commission tends to limit its own 
activities to over-all planning, top management, and _ financial 
functions. 


The Accounting Task Presented 


As can readily be seen, the Commission, on its creation in 1947, 
had on its hands not only military and scientific problems, but it 
also had taken over a colossal management problem. One of the 
component problems faced was to develop past financial history 
of the entire enterprise and to integrate it with proper accounting 
methods and controls. Reliable accounting data had to be made 
available which would tell the Commission where it had been 
financially, where it is financially, and where it may reasonably 
expect to be financially in periods yet to come. 

In general, it could be said that the accounting task was similar 
to what might be experienced if one were to take over a giant 
industrial corporation as it exists, with no general financial or 
cost accounting systems and highly inadequate records on all his- 
torical financial matters. Further, there were problems in account- 
ing for production and research activities in atomic energy, which 
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were entirely outside existing accounting practices and procedures, 
for the simple reason that nothing quite like them has existed 
heretofore. There was also the matter of accounting properly for 
present activities while developing accounting history for past 
activities, both of which are integrated with each other. It un- 
doubtedly was the most interesting accounting assignment in our 
country and it certainly was one of the most complex. It is the 
purpose of the rest of this article to set forth, with due regard for 
security considerations, some information on our finance and 
accounting program which may be of interest to industrial 
accountants. 

In Washington financial accounting, cost accounting, auditing, 
budgeting, and financing are under the direction of the controller. 
He also has charge of the over-all insurance program of the 
Commission, a sizeable operation in itself. In each of the five 
field offices, many of the same activities have been placed under 
a director of finance who is functionally responsible to the con- 
troller for purposes of integrated control and policy implementa- 
tion but is administratively independent of the Washington office. 

The accounting inheritance of the Commission from the Man- 
hattan Engineer District was a product of the wartime emergency. 
War department accounting methods had been used. The emphasis 
was almost entirely on fund accounting. Such cost accounting as 
was done, was done army style, which had little, if any, resem- 
blance to industrial cost accounting. The Manhattan Engineer Dis- 
trict had as its principal, and in reality its only objective, the de- 
velopment of the A-bomb. It had a job to do and did it, largely 
without the benefit, or handicap, of industrial and fizancial ac- 
counting. There was not time to develop and install (even if 
there had been indications of a future need) accounting systems 
and procedures adequate for a peacetime agency with a continuing 
program. 

As might be expected, the Commission first had to review the 
existing methods of accounting. This required many months of 
time, considerable use of manpower, and the task could not be 
satisfactorily completed because of lack of basic records. Opera- 





tions had to be observed to determine both current and future 
accounting needs. Industrial accounting techniques had to be 
developed and utilized for all of the industrial and construction 
activities of the Commission. Cost accounting for both program- 
matic and pure (fundamental) research was found feasible and 


SS 

































0 Ree ee ee 


ss 











618 N. A. C, A, BULLETIN 





was instituted rapidly wherever possible. Agreement had to be 
reached for the installation of departmental cost accounting pro- 
cedures in the research laboratories largely managed by scientists 
who looked upon accounting systems as an infringement on free- 
dom of both thought and actions. Public accounting methods had 
to be extended rapidly to the fields of financial accounting and 
auditing. 


Determination of Contractors’ Charges for Overbead 


Under the Manhattan Engineer District, contractors generally 
were reimbursed for actual direct costs readily determinable by 
audit. Overhead was usually allowed on a negotiated basis with 
little emphasis on accounting determination. Fees were also a mat- 
ter of negotiation. With the transition to a peacetime basis, it be- 
came obvious that overhead rates had to be based on costs actually 
incurred if sound accounting rules were to be applied. The in- 
corporation of this principle in contracts with educational insti- 
tutions particularly has presented a real accounting problem. 

The determination of that portion of an educational institution’s 
overhead properly attributable to the operations under one of our 
contracts is a difficult matter. Overhead never has been a matter of 
real operating concern to educators. Besides, most educational in- 
stitutions use some variety of fund accounting system which can be 
more concealing than revealing and which does not lend itself 
to ready overhead determination. Educational institutions learned 
during the war also that overhead allowances on government con- 
tracts are a “find” source of revenue. Through their associations, 
they developed a formula for overhead determination which, as 
it now stands, is not acceptable to the Commission for various rea- 
sons. We are now in the process of trying to reach agreement 
with representatives of the associations on a modified formula 
which will be in closer conformance with generally accepted ac- 
counting principles as we interpret them. 


Fund Advances to Contractors—Single Voucher Accounting 


It is the procedure under most government contracts that the 
contractor be reimbursed through the submission of public vouch- 
ers supported in great detail by subvouchers and documents cover- 
ing all phases of procurement and payment. Until July 1, 1948, 
the Commission followed this plan generally. In early 1948, the 
Comptroller General of the United States gave the Commission 
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permission to institute a new method of finance. Under this plan, 
operating funds are advanced to the contractor. At the end of 
each month, the contractor submits detailed statements of opera- 
tions, expenditures, and a balance sheet, accounting for his opera- 
tions and for funds expended. Reimbursement is based upon a 
single monthly voucher tied into these accounting statements and 
to the accounting records from which they were taken. Field 
audits of a public accounting type are made not less than quar- 
terly of the contractors’ records for purposes of verifying the 
accuracy of the submitted reports. Financial reports from these 
contractors are consolidated with Commission reports, just as if 
the contractors were subsidiary corporations. 

We believe that this plan is superior in that it: (1) places full 
responsibility on the contractor for financial management, (2) in- 
stitutes audit methods which really go behind the documentary 
evidence to the underlying facts, (3) eliminates a tremendous 
amount of paper and clerical work, and (4) provides useful ac- 
counting information for control purposes currently. From the 
standpoint of sound accounting and auditing, it has been a great 
forward step in government accounting. 


Special Problems in Accounting for Fixed Assets 

The Commission was faced with an enormous task in account- 
ing for fixed assets. Prior to July 1, 1948, almost all property 
records had been established under army methods and in accord- 
ance with TM 14-910. This means that generally records had 
been maintained for property by description, not on a dollar 
basis. There were no subsidiary property ledgers and no control 
accounts, generally speaking. Actual responsibility for property 
had been placed on a “property accountability” officer, who was 
considered personally responsible for property assigned to his 
control. Property accounting, therefore, was a highly detailed 
concept which it was not practicable to carry out on a large scale. 

The Commission has adopted methods of accounting for prop- 
erty which are comparable to those used in industry. Tabulating 
equipment has been utilized wherever possible. Property is stated 
on a dollar basis and controlled through general ledger accounts. 
Full consideration is being given to valuation, depreciation, and 
obsolescence factors. Capital assets acquired prior to July 1, 
1948, have had to be valued by independent appraisal before 
being brought into the books. This is a very large program and 
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one which has been going on for more than a year. We now have 
usable asset values, but they are subject to refinement and future 
adjustment. 

The Commission has had some extraordinary points to con- 
sider in accounting for its fixed assets. In a program which is 
so new and so experimental, the determination as to whether an 
item should be capitalized or charged off to expense often cannot 
be made readily. As was discovered at Oak Ridge during the war, 
a new development may render obsolete plant or equipment which 
normally would appear to have a long life and which may have 
cost hundreds of millions of dollars. Costly instruments are indis- 
pensable in the program and they, too, are subject to rapid super- 
session, because of the dynamic nature of physical research. 
There is likewise the probiem of depreciation for cost accounting 
purposes. For example, what is the probable useful life of a cyclo- 
tron, of a reactor (atomic pile), or of any structure or instrument 
used for research? Questions of this type are myriad. 

Unprecedented safety measures developed to meet the equally 
unprecedented hazards to health involved in the atomic energy 
production process also affect fixed asset accounting. In the ap- 
plication of health physics, the policy has been to take no chances. 
Shielding of reactors, particle accelerators, and radioactive ma- 
terials to minimize the chances of radiation injury has been de- 
signed with extraordinarily ample safety factors of materials 
currently available. Research may indicate that other materials 
will be better. Should full costs for such items be capitalized or 
should part or all of them be written off at the time of construction 
and installation? Answers to this and to similar questions are not 
to be found in any book. They are purely matters of judgment 
based on the best information available at the time the decision 
has to be made. 


Appropriations and Obligations 

The Commission has had many unique problems in connection 
with its accounting for allotments, obligations, and expenditures. 
When financial operations were taken over from the Manhattan 
Engineer District, there was a lack of analysis of obligations and 
expenditures considered suitable for our purposes. Using July 
I, 1946, as a starting point, Commission accountants set out to 
make an analysis of these items by functions and by areas. This 
turned out to be an extremely difficult task, but it was done after 
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a fashion. There have been a multiplicity of fund appropriations. 
In some cases, it has been impossible to identify the funds which 
were obligated against a given contract in order to identify pay- 
ments being made under that contract. 

Last year, the Commission had at its disposal appropriations 
for the years 1942-1947, 1947-1948, and 1948-1949, out of which 
payments had to be made and, in addition, had contract authority. 
In many instances it was necessary to adopt the “first-in-first-out” 
approach in disbursing them because of the lack of adequate 
identification of obligations. Beginning July 1, 1949, we went on 
a “cost type” budget and greatly simplified our fund picture, but 
it still is extremely complex. 

Funds of most governmental bodies are appropriated by Con- 
gress to cover one fiscal year only. Under the Atomic Energy 
Commission Act, “Funds appropriated to the Commission shall, 
if obligated by contract during the fiscal year for which appro- 
priated, remain available for four years following the expiration 
of the fiscal year for which appropriated.” The accounting prob- 
lem would be much simpler if appropriations were made on a 
continuing basis, and if accounting reports were prepared on a 
going concern basis, as in industry. We are headed in that direc- 
tion, but we are obliged to conform to many existing laws and 
procedures. Such progress as we may make will come through an 
evolutionary process. As it is now, we have two complete account- 
ing systems—one to meet government fiscal requirements and 
another on an industrial basis. 


Toward Cost Accounting 

Costing of industrial operations under the Commission is feasi- 
ble and can be carried out in a great many cases to satisfactory 
unit costs. Costing of research activities on a rational basis pre- 
sents all kinds of problems. There is the distinction to be made 
between pure and applied research and the determination of cost 
categories under each class. The determination of expendable 
items as opposed to capital items has to be made, even though at 
times the accountant may not know what the items are after he 
has been told. Some instruments and devices used in atomic sci- 
ence are like nothing else in this world. There will always be the 
problem of trying to get a distinguished scientist to even consider 
keeping records on the time he has spent. Yet, cost accounting 
cannot be ignored in such fields. 
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It is one thing to arrive at a cost-per-egg-per-hen-hour on a 
poultry farm, but it is something else again, for example, to cost He 
production of isotopes “per millicurie.” A “millicurie” is a meas- to o 
ure of atomic disintegrations. One millicurie is 37,500,000 dis- make 
integrations per second. Determining the cost of many developed kno 
instruments can be only a “reasoned guess” at best. a 
Problems of Security a 
So far, the subject of building up an accounting organization T 
has not been dealt with in this article. It makes a fitting conclu- tion 
sion to the paper because it brings in dramatically the element opel 
which the Commission must principally consider at all turns and ro 
which makes completely revealing writing on any topic connected ra 
with atomic energy development all but impossible. That element sect 
is security. Ex 
Every phase of the atomic energy program brings up the prob- diff 
lem of security. Accounting is no exception. Dollar figures in vid 
accounting reports could conceivably reveal information of vital ss 
importance. For that reason, all accounting records and data are elie 
treated as if they were restricted, so far as the public is concerned. 1 
No one is permitted access to such information who does not pos- dat 
sess security clearance. This presents special problems. All com- ~ 
mission personnel are investigated by the Federal Bureau of In- 2 
vestigation and by the Commission before they are employed and one 
brought on duty. In many cases, this means that months have fu 
elapsed between the first contact with the employee and his report- re 
ing for duty. In a rapidly developing accounting program, this is Pr 
a major handicap but it is a necessity. 
Full clearance is also required in the case of General Account- N 
ing Office personnel who are to have access to financial docu- 
ments. Independent public accountants undergo the same restric- : 
tions. When an accountant has been investigated, much more is 1 
known about him as a rule than any civilian employer would ever 1 
know. There is no question whatever as to his loyalty to the : 
country. It has to be that way, because he may have to have access - 
to places and to information connected with all phases of the 1, 


atomic energy program. 
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Modified Timekeeping for Office Work 


How many of us know what we are getting for salaries and wages paid 
to our office employees? Every document we prepare and each entry we 
make on the books is the result of a series of labor operations. We must 
know what these operations are and how much time is spent on each before 
we can plan a cost reduction program for the office. While I do not advocate 
the use of the usual paraphernalia associated with production timekeeping, J 
feel that a modification of the systems employed in shop accounting can be 
used to advantage in our offices. 

The Record of Individual Job Hours, Exhibit 1, is our company’s solu- 
tion to the problem of determining how much time is spent on the various 
operations performed by each individual. Space is provided for a brief de- 
scription of the operation and for entering the time spent on it each day. At 
the end of the month, the operations are totaled and a summary is prepared 
showing the total time spent on each operation by all employees in each 
section. This summary, known as the Operations Report and illustrated in 
Exhibit 2 with hypothetical data for accounts payable work, necessarily 
differs in itemization for each section. It serves a double purpose by pro- 
viding a list of the standard operations performed in a section as well as a 
standard form for recording the total hours for the month. It will be noted 
that codes have been assigned to the operations. Our purpose in this is to 
eliminate the necessity for written descriptions. 

The summary section of the operations report contains some interesting 
data. These include overtime, vacation, and other lost time hours, permitting 
total productive hours to be compared from month to month. Operating costs 
for the month are reduced to a common denominator by determining the 
cost per productive man hour, for comparison with the costs of any other 
section. Wherever possible, as in the sample information in Exhibit 2, 
further anaylsis to costs per unit produced is included in the summary. This 
reduction of the operating costs to a unit cost for processing a single item 
provides another means for comparison and cost control. 


Recorp or INprvipuat Jos Hours 





Name John Doe Month August, 1949 
Day of Month 

Job 1 z 3 # 27 28 29 30 31 Total 
106 4% 1 3. <6 (Inter- 6 6% 3 89% 
131 3% vening 4 10% 
103 days 2 1% 1 17% 
107 6% 5 omitted) 11% 
161 % 2% 
104 2 8 
135 8% 
121 1% 
122 17% 
124 4 
132 


4 
8 176 
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Accounts PAYABLE OPERATIONS REPORT 






































































Processing Invoices July August 
101 File paid invoices. ................ 48.00 Hrs. 35.75 Hrs, 
102 File unpaid invoices by schedule 
Sn” a vinta dnb lniakaknasaadas 19.00 18.00 
103 File purchase orders.............. 29.50 18.75 
104 Check invoice extensions, etc..... 118.00 101.25 
105 Add invoices, prepare check tapes. 10.25 15.75 
196 Match invoices with purchase order 
Se Ge Gi céwncccescnccess 100.75 96.25 
107 Code expense reports and special 
MD ‘tkosnbebebdatacésncedsens 95.50 93.75 
108 Match invoices and attach to check 27.00 23.75 pu 
109 Check credit memos, debit memos, tit 
Ee. caAGeabeduhesdaenanebhennes 5.00 8.00 j 
110 Prepare invoice copies, if necessary 22.00 19.00 = 
1 
Processing Recetving Records ne 
121 File alphabetically ............... 14.00 16.00 ge. 
122 Match with invoice and code...... 84.50 78.00 C0. 
123 Prepare end of month accruals.... 9.25 6.50 th 
124 Prepare approval records......... 40.50 41.25 
125 Prepare expense reports.......... 5.00 8.00 co 
Summary 
Scheduled man hours.............0.00. 1,008.00 932.50 
Authorized overtime hours............ 30.00 00.00 ( 
Total scheduled hours........ 1,038.00 932.50 e 
Vacation hours and other lost time...... 80.00 00 
) 
Total productive hours....... 958.00 844.50 ec 
Operating cost for month.............. $1,197.50 $1,047.17 al 
Cost per productive man hour........ $ 1.25 $ 1.24 ; 
ss caaainauewd 1678 1638 d 
ERVGIOES GUOCHEIOE oon ccc cccccccecceces 3051 2967 
Es ctbesriunconsacenceses 7130 6392 
3 4 | Ree peer 3924 3529 
Exuisit 2 
It is our practice to circulate these reports in the section in which the work 
is done (with the summary section uncompleted) immediately after the end 


of the month. Each employee is given the opportunity to study it at his 
leisure, without comment from the supervisor. We are gratified by the 
cooperation which we have been receiving. Many good suggestions have been 
received from our operating personnel. 

Most individuals will rise to a challenge as a trout rises to a fly. The 
procedure described not only challenges the supervisor’s ability to find ways 
and means of reducing costs but it also awakens the competitive spirit in the 
personnel in his department. 

Contributed by Claim W. Benet, Lancaster Chapter 
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.75 Hrs, VARIANCE ANALYSIS i 
| 
7 by LAWRENCE L. VANCE, j 
2 Associate Professor of Accounting, University of California, 4 
75 Berkeley, Calif. il 
25 ~ : 
75 The author of the present article questions the practice of com- i 
75 puting material price (or wage rate) variances on the full quan- ' 
00 tity consumed (or time expended) in manufacturing operations 4 
ry when a quantity (or time) variance also exists. A variance alloca- . 
tion procedure is set forth for use in determining variances in con- ; 
nection with responsibility for cost performance. It is also sug- 
- gested that conventional variance separation results in erroneous i 
0 costing when unfavorable price and quantity variances exist and 
5 the former is regarded as justifiable and so chargeable in standard i 
0 costs. j 
; OST accountants are well agreed that standard cost techniques 
represent the best opportunity to achieve cost control without 
) excessive expense. One prerequisite of an effective standard cost 
: system is the analysis of variations between actual and standard 
: costs which will permit management to ascertain the causes of 
aberrations and to fix responsibility. However, the formulas 
which are given in standard textbooks for variance analysis repre- 
sent conventional, rather than logical, analysis to a considerable 
degree. This situation is unfortunate in four respects: 
1. It prevents the student who is learning variance analysis 
from proceeding on logic alone, a situation which is al- 
ways confusing and (deservedly) grounds for suspicion 
ork of a method. 
end 2. It prevents the practicing cost accountant who has not 
his successfully thought through the problem, from giving a 
the convincing defense of his analysis. 
een . . 
3. In very rare cases when the analysis may be incorporated 
“he in a bonus computation, it may actually penalize one party 
ys to the contract unfairly. 
the 4. It leads to erroneous adjustments of variance, where part 





is considered a loss due to inefficiency and part a necessary 
change in product costs. 
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Disclosing Variance Caused by BOTH Price and Quantity 


The fact that very recent textbooks have continued the practice 
of offering the conventional analysis is the justification for the 
present article. The criticism of this analysis can be best developed 
with a simple example, built around variance in material cost. 
Suppose that Company Y used 2,500 units of material costing $2 
per unit to manufacture a quantity of product for which the stand- 
ard cost card specified 2,300 units of the material at $1.90 per 
unit. The variance which results may be computed as follows: 


Units Unit cost Total cost 


PEE £. cutrnnicandiataenawuuate 2,500 $2.00 $5,000 
DEE, Gcucobecdeccesdectactd 2,300 1.90 4,370 
ee te yee 200 $ .10 $ 630 





If the analysis of the $630 variance is to be put on logical 
grounds, there seems to be only one approach to it. The reasoning 
must run as follows: The variance due to price alone can be identi- 
fied with certainty only where no other influences are present, i.e. 
as if no variation in quantities had occurred. If material consump- 
tion had been standard in this case—2,300 units—our price vari- 
ance would be: 

10¢ X 2,300 = $230. 


Similarly, the variance due to quantity used may be computed 
on the assumption that price did not change from the standard of 
$1.90: 

200 X $1.90 = $380. 


These two results, when combined, give the following picture: 


Price variance 10¢ X 2,300 = $230 
Quantity variance 200 X $1.90 = _ 380 
Explained 610 
Unexplained 20 
Total variance $630 


We do not have to look far for the explanation of the $20 dif- 
ference. It is due to the fact that both price and quantity variances 
were present. It is their joint product. The complete analysis is 
as follows: 


Price variance 10¢ X 2,300 = $230 
Quantity variance 200 X $1.90 = 
Joint product 10¢X 200= 20 


Total variance 
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The conventional solution, it will be recalled, combines the joint 
product of price and quantity variances with the price variance, as 
follows : 


Price variance: 10¢ X 2,500 (actual arene = $250 
Quantity variance: 200 X $1.90 (standard price) = 380 


Total variance $630 


One is entitled to ask why the joint product should go into the 
price variance. The usual answer, though not explicitly recogniz- 
ing a joint product, can be found in the statement sometimes 
offered to the effect that “the extra price was actually paid on all 
units used, not just on the standard quantity.” But one could 
just as well make the opposite analysis: 

Price variance: 10¢ X 2,300 = $230 
Quantity variance: 200 X $2 = 400 


Total variance 


le| 


This places the joint product with the quantity variance. We 
could then say with equal assurance “the extra quantity actually 
cost $2 each, not just the standard price of $1.90.” 


Prorating Common Variance 


Both statements are in error because they fail to recognize that 
a joint product exists. The fact that the joint product is con- 
ventionally thrown in with the price variance is apparently due 
to traditional acceptance of an original error. This situation may 
be disturbing to those who desire a clear-cut twofold division of 
the total variance, but the truth of the matter is that not all the 
variance can be said with absolute certainty to be due purely to 
either price or to quantity variation. Some of it arises because the 
two act together. The joint product is the extra price paid for the 
extra quantity used. Standard performance in either respect 
would have eliminated this variance. To attempt by purely logical 
means to divide this product between the two factors is equivalent 
to attempting to say how much of the product 6 is due to the 2 
and how much to the 3 which were multiplied to get it. 

However, there is a reasonable basis for dividing the joint 
product where it is necessary to do so for purposes of assessing 
responsibility. From the analysis which recognizes the joint prod- 
uct, we know how much of the total variance can be attributed 
solely to price and how much is due solely to quantity. It would 
seem reasonable to divide the joint product in the ratio of these 




























amounts which are definitely attributable to price and quantity in- 
fluences, since the result is to divide the total variance into those 
proportions. This is not a solution which flows automatically from 
the logic of the mathematics, for there is no such solution, but it 
appears to be an appropriate means of making a twofold analysis 
for purposes of assessing responsibility for performance under 
standards costs. By this method, the analysis takes on the follow- 
ing form: 


Allocation 
Original of joint Final 
analysis product allocation 
Price variance: 10¢ X 2,300—= $230 $ 8* $238 
Quantity variance: 200 X$1.90—= 380 12* 392 
Joint product: 10¢ x 200= 20 (20) — 
= a. = 


*To the nearest dollar in the ratio of 23/61 and 38/61. 


The reader may find this whole presentation more understand- 
able in graphic form. The analysis may be presented graphically 
in the form of a rectangle containing four lesser rectangles: 
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The rectangle marked “A” represents standard cost and has as 
dimensions the standard quantity of 2,300 and the standard price 
of $1.90. The sum of all the rectangles is actual cost. Its dimen- 
sions are 2,500 units and $2. The total variance is measured by 
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the areas B, C, and D. Rectangle B is the extra cost due solely to 
the extra price of ten cents. Rectangle C is the extra cost due 
solely to the extra quantity of 200 units. Rectangle D is the joint 
product of price and quantity variances. It represents the amount 
we allocated to B and C in the ratio of their individual areas. 
(This graphic presentation is simplest, of course, where all vari- 
ations are over standard. ) 


Variance Analysis W ben One Variation is “Justified” 


The analysis given above enables management to assess fairly 
the dollar amount of loss caused by the failures of the responsible 
persons. In addition, we must consider the need to adjust the 
product costs where one or both variations are justified and the 
cost card is to be correspondingly changed. Since the conventional 
analysis is offered for this purpose, too, it will be well to inquire 
into its reliability in this respect. 

Where neither variation is justified, the whole variance may be 
written off to the general income account as a loss. Where both 
are justified, the whole amount may be used to adjust product 
costs. Where one is justified and the other is not, the variance 
must be divided for purposes of the adjustment. This condition 


‘ is most likely to occur (at present) where price is over standard 


because the general market for material or labor rates is up. In 


_ these circumstances the cost card must be changed and the vari- 


ance will also change. The variance remaining will be all due to 
the quantity variation. 

Reference to the example given above will disclose that this re- 
maining variance will be equal to that part of the origina} variance 
which was due solely to quantities plus the original joint product, 
which thus appears to be assessed entirely to quantity. However, 
this results from changing the standard price, i.e. the price paid 
becomes standard, and no price variance exists. The conclusion 
reached in this paper as to the proper treatment of a joint product 
of variance for assessing responsibility where two positive vari- 
ations exist due to inefficiencies, is not affected. It is indicated, 
however, that wherever the price variation is determined to be a 
justifiable one, the amount to be written off to profit and loss as 
due to inefficiency is the quantity variation times the new price, 
not the quantity variation as calculated where the joint product is 
recognized and prorated. 
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The part of the variance due solely to price as originally ana- 
lyzed is the amount to be adjusted to inventories and cost of goods 
sold. This leads to a very interesting conclusion, namely, that in 
a typical case where the price variance is justified and the quantity 
variance is not, the conventional analysis tends to cause an errone- 
ous adjustment. This is true since the suggestion has been made 
that the price variance as determined by conventional analysis be 
used to adjust product costs where the price variation is justified. 
Since this price variance includes the joint product it is evidently 
the wrong figure for the purpose. 

Continuation of our illustration may help at this point. Re- 
ferring again to the data used earlier in this paper, we may make 
the following tabulations, shown in Exhibit 1. Of course, the 
probability that an error will actually be made in separating and 
charging justified price and inefficiency use variances depends up- 
on whether or not an over-all proration of the price variance to 
inventories (presumably in valuation accounts) and cost of goods 
sold is employed or whether the standard cost for the item is first 
adjusted and a new variance determination made. Detailed appli- 
cation of the new price in the stores accounts would give the cor- 
rect adjustment by giving the new standard as a starting point. 

A little experimentation with the arithmetic of similar examples 
will demonstrate to the reader that whenever one element of vari- 
ation is determined to be justified and it is desired to adjust the 
cost card and the inventory accounts accordingly, the amount of 
the adjustment to product costs will be the amount calculated as 
due solely to the justifiable variation in the original analysis. The 
amount remaining, to be charged to profit and loss as representing 
the result of inefficiency, will be the sum of the joint product of 
the variances in the original analysis and the portion of variance 
identified as due solely to the unjustified variation. 

This holds good when one variation is negative and one positive 
and when both are negative. (In analyzing variances where one 
or both variations are negative, it must be remembered that the 
rules of algebra apply to the computation, i.e., a negative times a 
positive gives a negative product, and a negative times a negative 
gives a positive product.) Since price variations are presumably 
most often justified and quantity variations are not, the conven- 
tional analysis will give wrong figures for the adjustment in the 
ordinary case. In the rare case where price variations are not 
justified but quantity variations are, it will give the proper figure. 
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Variance analysis: 
Original analysis: 


Price variance : 10¢ X 2,300 = $230 Before revision of 
- $1.90 = standard. 

Quantity variance: 200 X $1.90 = } ‘ 

Joint product: 10¢ X 20=> 20 $400 (see below) 
== 

Variance if standard price is changed to actual : 

Actual : 2,500 X = $5,000 

Standard : 2,300 X = 4,600 


200 X $2. $ 400 Quantity variance 
=== only (see above) 
Adjustments to reflect change of standard: 
Adjustment to product costs: 


Original standard recorded: 
2,300 X $1.90 = $4,370 


New standard: 
2,300 X $2 = 4,600 


——_- 


Adjustment (debit) Charge costs at standard 


Write-off as inefficiency loss: 


Quantity variance (debit) Charge to variance in 


[gle § 


profit and loss 
Adjustment indicated by conventional analysis : 
Price variance $250 Charge costs at standard 
Quantity variance 380 Charge to variance in 
— profit and loss 
$630 
—=— 
Exupirt 1 


Labor and Burden Variances 

The same statements may be made about labor variances. Labor 
variances are conventionally analyzed in terms of labor hours and 
labor wage rates, to afford price and quantity factors like those 
employed in materials variance analysis. 

It is likewise possible to make the same comments about over- 
head variance if overhead variance is placed upon the same basis 
as materials and labor variance analysis by using direct labor 
hours or some other overhead distribution base as the quantity 
element and the overhead rate per hour as the price element. In 
this case, the standard hours will have to be those required for the 
product turned out as indicated by the cost card and not the total 
budgeted hours. 
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by taking the total budgeted costs and hours into consideration, 
does not proceed along the same lines as material and labor va- 
riance. It arrives at a threefold instead of a twofold analysis, 
consisting of budget, capacity, and efficiency variances. In this, 
the efficiency variance is the same as the quantity variance of the 
twofold analysis and the budget and capacity variance divide the 
remainder in a different manner from the price and joint product 
variance given by the twofold analysis. 


Summary 


We thus arrive at a final consideration of the proposition stated 
in the opening paragraph of this article. The student who is given 
only the conventional analysis of material and labor variances will 
either avoid thought on the subject or be confused because he can- 
not reason it out logically. Consider also the case of a practitioner 
who presents the conventional analysis of materials variance only 
to have the purchasing agent complain that part of what has been 
charged to his failure to buy at standard prices belongs to the 
operating executive who incurred the cost by using excess quan- 
tities in production. 

Further, it is conceivable that a scientifically-minded manage- 
ment might write a bonus agreement with a plant manager in 
which the bonus was to be calculated as a specified figure, less any 
variance due to use of excess quantities. In the conventional 
analysis, the company would pay too much, since part of any joint 
product of unfavorable variation is due to quantity variation but 
none of it is allocated to the quantity variance. A contract with a 
purchasing agent based on price variance would give the opposite 
result. 

Finally, the conventional analysis gives an erroneous adjust- 
ment of product costs where a price variation results in a change 
on the cost card and the adjustment is handled on an over-all 
basis and an unjustified quantity variance is also present. The 
present writer has observed the difficulties of neophytes who con- 
tinue to be given only the conventional analysis and he is, there- 
fore, convinced of the need to present and emphasize the funda- 
mental logic involved. 









However, the conventional analysis of overhead, which is achieved 
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STEP-BY-STEP ANALYSIS OF DEPARTMENTAL 
LABOR VARIANCES 


by ROBERT P. DULUDE, 
Cost Accountant, Arms Textile Mfg. Co., 
Manchester, N. H. 


Setting forth a trouble shooting procedure for getting down to 
brass tacks on larger labor variances, this paper applies the rec- 
ommended method to data representative of cotton spinning de- 
partment operations. A feature of the procedure is analysis of 
labor usage variance to occupational classifications. 


F the several values a standa:d cost system can be to manage- 

ment, one of the more imp=‘ant ones is its use in analyzing 
labor variances. By this is ment a detailed breakdown of the 
total labor variance into machine production variance by products 
and labor usage variance by occupations. However, a breakdown 
for each cost center in the detail shown in the example around 
which this paper is centered is not by any means recommended as 
a regular procedure. The device should be used rather to study 
any sudden or large variances—either plus or minus—in a particu- 
lar cost center, to determine whether the machine production was 
off or more labor was used than budgeted for that amount of 
production. 


Sample Data and the Computation of Over-all Labor Variance 


As illustrative data, standard labor budget and standard produc- 
tion allowances are given in Exhibit 1, together with certain hypo- 
thetical performance figures for payroll, machine hours, and pro- 
duction. 

The first step in ascertaining the total labor variance is the com- 
putation of the standard payroll. To accomplish this we will use 
the form shown in Exhibit 2, entering actual production and 
standard production figures from the computing data just pre- 
sented. Dividing the actual production by standard production per 
hour we find the standard hours allowed or 4077.04 in total. This 
is multiplied by the standard budgeted labor rate of $.5498 de- 
rived as shown in the computing data, to find the standard payroll 
of $2,241.56. The second step in computing the total labor va- 
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Exuisit 2 


















riance is illustrated by the use of the form shown in Exhibit 3. 
This is the report that is shown to management weekly and on the 
basis of which it is decided whether and where a further analysis 
of a variance is necessary. 


Further Breakdown of Variance 

Let us now assume that management has seen the labor variance 
summary and demands an explanation of a large variance in Cost 
Center 33, cotton spinning. This can be accomplished and pre- 
sented in a not overly complicated form that will point out just 
where the differences lie. A sample of such a form is shown in 
Exhibit 4. The theory followed in computing the machine pro- 
duction variance there shown is that standard machine hours are 
compared to actual machine hours and the difference (hours lost 
or gained) is multiplied by the standard budgeted labor rate to 
obtain the dollar amount of the machine production variance. It 
shows as $551.44 in Exhibit 4. 







Peri 





REPORT NUMBER 









LABOR VARIANCE SUMMARY 









30 7/10/49 

















DOLL AR 
VARI ANCE 











cost 
CENTER 






STANDARD 
PAYROLL 


PRODUCTION | STANDARD 


Cotton 






Exursit 3 









N. A.C. A. BULLETIN 


Cotton Spinning 





AMALYSIS OF LABOR VARIANCE 


MACHINE PRODUCTION VARIANCE 
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LABOR USEAGE VARIANCE 


ACTUAL 





OCCUPATION 





Spinners 1400 
Doffers 
Poremen 
Clerks 
Cleaners 
Wei 
Tixers 
Oilers 
Band Men 
TOTALS 
Unabsorbed Labor 
idle Tise 


WET LABOR VARIANCE 


Exuisit 4 


To figure the labor usage variance in the remainder of the 
total labor variance as already determined, we must first compute 
the activity rate by dividing actual machine hours by budgeted 
machine hours. The result is shown at the top of Exhibit 4 as 
97-7 per cent. The next step is to multiply each labor category in 
the payroll budget by the activity percentage to obtain the stand- 
ard payroll at the actual activity level for columnar comparison 
with the actual payroll for each occupational class. Supervision 
salary is considered to be a fixed charge and is therefore not ad- 
justed by the activity factor. The difference ($2.31) between stand- 
ard payroll for supervision salary and what it would be if it were 
adjusted by the activity ratio is shown separately. 
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TIMELY ISSUANCE OF MONTHLY REPORTS—AN OUTLINE 
OF AN EARLY CLOSING PROCEDURE 


by RICHARD N. ALLEN, 
Controller, Central Soya Co., Inc., 
Fort Wayne, Ind. 


An all-shoulders-to-the-wheel plan of closing up promptly when 
the month is over, getting out a “flash report” as a preview, and 
issuing the final statements with all speed possible, is outlined in 
this paper. The company whose procedures are described has 
plants, warehouses, and retail stores at numerous locations. 


GREAT deal has been written in recent years concerning a 
new role for accounting as a part of management. Yet, 

in discharge of our most traditional functions, we often pre- 
sent management with monthly reports which are too old, relative 
to the operations reflected, to be of great help. In this paper, 
we will assume that the content of internal reports has been satis- 
factorily handled. Our interest will focus here upon the timely 
presentation of reports dependent for their preparation upon the 
monthly closing. This matter of time of issuance of such state- 
ments is a challenge to the imagination and organizational ability of 
the accountant. The rewards of success in this area are worth the 
effort expended, as the reaction of management is both surprising 
and gratifying. Good reports which are received by the various ex- 
ecutives quickly will help them do a better job and will result in a 
stronger company. Not only is fast issuance of reports beneficial 
to the company in terms of their effective use, but promptness in 
this respect can lower the costs of the accounting department itself. 
At first glance it may seem that the reverse would be true. 
However, if the work is so organized as to dispose of regular 
monthly reports within a few days, the staff is available in its 
entirety to give its efforts to current work for the remainder of 
the month. In contrast, if the closing of the books and the prepa- 
ration ot statements drags out for all or the better part of a month, 
there exists a group of individuals whose sole occupation is state- 
ment preparation and another group which handles the current 
bookkeeping. Or, if staff is too small for division into these 
groups, it means that current postings are piled up until the last 
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of the month and then rushed through under pressure. Under 
these circumstances, errors are numerous and timely information 
for other reports is not in available form. 


Sequence of Reports Issued 

In our organization we have taken considerable pride in plac- 
ing monthly operating reports in the hands of management rap- 
idly. Our schedule calls for a “flash report,” covering the prior 
months’ operations, to be delivered to all officers not later than 
the fifth day of the month. This report consists of eight state- 
ments as follows: 


1. Condensed consolidated profit and loss statement by divi- 
sions. 

2. Condensed consolidated profit and loss statement—soya 
division (by plants). 

3. Condensed consolidated profit and loss statement—feed 
division (by plants). 

4. Condensed consolidated profit and loss statement—prod- 

ucts division (by plants). 

Statement of variation in net profit from prior month. 

Comparative recap of tonnage. 

Comparative schedule of soya yields. 

Profit summary this year and last year. 


Pw ny 


This “flash report”—it is sometimes ready on the fourth of the 
month—is followed by a more formal and more complete report 
on the tenth or twelfth of the month. In addition, each plant man- 
ager and superintendent receives the final statements applicable 
to his unit about the fifth or sixth of each month. 


Company Operations in Brief 

Before reviewing our methods of closing the books and pre- 
paring statements, to see the manner in which our schedule is 
maintained, it will be advantageous to look briefly at the back- 
ground of our company’s operations. The Central Soya Company, 
Inc., is principally a processor of soybeans and a manufacturer 
of feeds for livestock and poultry. The company also produces 
flour and lecithin from soybeans. Sales are in the vicinity of 
$100,000,000 annually. The company operates plants at five loca- 
tions, in addition to the executive and sales offices located in Fort 
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Wayne. At certain plant locations, there are separate soybean 
processing plants, one expeller type and one solvent extraction 
type. In the organization as a whole, there are twelve production 
plants. The company also operates five feed warehouses and 
eighteen retail stores. In all, there are thirty-five sets of state- 
ments to be consolidated. 

Our accounting is so organized as to afford a complete profit 
and loss statement for each principal division of the business. Each 
plant, warehouse, and store maintains a complete set of books. 
Within each plant, each production unit and each service depart- 
ment is provided with a set of accounts for cost accumulation in 
accordance with lines of authority for better cost control. 


A Single Journal; Standard Entries; Montbly Inventories 


In order to accomplish a rapid closing, we have streamlined our 
bookkeeping procedures. Rather than having several journals 
through which our entries find their way into the ledgers, we 
maintain only one journal through which all entries are made. 
This journal, which we call (not entirely accurately) our cash 
journal, can be balanced daily, with the result that errors are lo- 
cated currently. An adding machine tape will quickly prove ledger 
balances against the cash journal controls so that there is little 
chance of spending time locating errors on the month-end trial 
balance. 

A standard set of accruing entries is prepared and entered be- 
fore the twenty-fifth of the month in order to keep down the 
volume of work at the time of the closing. At the beginning of 
each fiscal year, the form for these entries is set up on thirteen- 
column paper, with a column provided for each month of the 
year and for the total. Each month, as the amounts are entered 
in the columns, a comparison can be made with prior months. 
Variations disclosed can then be inquired into. This manner of 
preparing recurring entries serves to prevent omissions and to 
disclose errors, if any. The applicable group of entries includes 
such items as depreciation, insurance accruals and amortization, 
provisions for advertising, group insurance, bond interest, and 
other like items. 

We consider complete physical inventories as necessary each 
month. In the Soya processing plants, these inventories are taken 
at the close of the month. As only three items are involved—soy- 
beans, soybean oil, and soybean meal, the inventory taking is not 
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time consuming. In the feed division, there are many items and 
the job of counting, summarizing, and checking is more tedious. 
In this department careful book inventories are maintained. 
Because of the existence of the book inventories, it is possible 
for us to schedule the physical count against this record a few 
days before the end of the month without losing the value of the 
check. This procedure has several advantages. First, it gets a big 
job out of the way before the month-end rush and, second, it al- 
lows us to schedule the count on any one of several days so that it 
can be fitted into the conditions imposed by production schedules. 
This in turn contributes to beiter physical counts. 


Readiness for and Mechanics of Closing 

Our management at all levels is vitally interested in our closing 
and anxious for the resulting information. This, coupled with the 
emphasis we place on the work, has secured the full cooperation 
of other departments in furnishing needed information on sched- 
ule. Inventories, use figures, production reports, and the like are 
“high balled” to the accounting department on the first of each 
month. 

The mechanics of our closing are as streamlined as the mechan- 
ics of transaction entry. Similar to the standard accruing entries 
mentioned above, we have a set of standard closing entries to apply 
to the working trial balance. A set of work sheets is prepared in 
advance on which all calculations necessary are set up (e.g. there 
is no waste time while someone attempts to find out how many 
gallons per inch tank #12 gauges, as needed information of this 
type is preentered). The minute a particular bit of data is ob- 
tained, it is entered in the proper place so that the necessary 
computation can then be made and the figures entered on the clos- 
ing entries. As soon as the closing entries are complete, they are 
posted to the trial balance and it is extended and balanced. 

Nor do we have to spend long hours preparing formal state- 
ments before reporting to the home office. We are ready now to 
send the “flash report” figures. We can do this because the trial 
balance has been prepared and extended in groups of accounts by 
departments. The subtotals for each department are the figures 
needed at this point. Exhibit 1 illustrates this with a typical trial 
balance page. The subtotals give us: (1) net sales for cach de- 
partment, (2) cost of sales for each department, (3) production 
costs for each department, (4) total service department costs for 
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each service department and the distribution to each production 
department, (5) selling expense for each department, and (6) ad- 
ministrative expense distributed. 

The working trial balance requires about thirty-five sheets, 
The year-to-date amounts for the previous month have been en- 
tered on the trial balance so that we can subtract them to obtain 
figures for the current month alone. Likewise, the prior month's 
amounts have been entered so that a comparison can be made as 
the work is being done, in order to note changes and disclose any 
glaring error such as would result from posting a closing entry 
to the wrong account. 


Many Hands—Lighter Work 


Not of least importance in our procedure is the fact that each 
member of the department is thoroughly trained in a great many 
of the tasks to be performed so that, as each person finishes 
one job, he or she can turn to another. This training, coupled 
with a spirit of good fellowship and competition, makes the work 
go with surprising rapidity. A typical timetable up to the distri- 
bution of the flash report, is as follows: 


Day of Month Item 
First Enter all prior month’s transactions not 
yet on books. 
Evening of first Take off trial balance. 
Second (and evening) Prepare and post all closing entries. 
Third Extend trial balance and teletype “flash 
report” to home office. 
Third evening and Prepare all statements for mailing to 
fourth day home office and for plant manager and 
superintendents. 


Third or fourth day Consolidate “flash report” in home office 
and distribute to ali officers. 


The statements, like the work sheets, are all pre-prepared forms, 
awaiting only entry of the figures. Their completion, signaling 
the end of the concentrated effort of closing and report issuance, 
is a matter of great significance to all accounting personnel. A cer- 
tain carnival spirit prevails throughout. We work hard, get a kick 
out of it, and the management receives quick and reliable in- 
formation. 
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OBTAINING COSTS BY SHIPPERS FOR A CONTRACT 
MOTOR CARRIER OF FREIGHT 
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In contrast to carriers of motor freight operating on a scheduled 
ing en basis between specific cities, the contract carrier is more inter- 
try ested in allocations of costs to jobs and less interested in their 
assignment to routes or terminals. The present paper describes 
a system recently devised and installed by the author for his com- 
pany, effecting such an allocation on a practical basis. 


sclose any 
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that each 
eat many 
finishes OTOR carrier accounting is geared to the requirements of the 
_ coupled Interstate Commerce Commission. While these requirements 
the work are adequate for general accounting purposes, they do not con- 
1e distri- veniently lend themselves to cost analysis. A motor carrier operat- 


ing under I.C.C. regulations must either maintain only partly 
adequate cost records or must supplement its general records with 
an independent cost accounting system. The purpose of this paper 
ions not is primarily to describe one such supplementary cost system as set 
up and operated by a Class I (gross revenue over $100,000 per 


year) contract carrier. 
es, 


e “flash A Problem in Allocations by Contracts 

A common carrier is a motor carrier operating on a scheduled 

ling to basis between fixed terminals and serving any customer desiring 

yer and to transport freight, as differentiated from a contract carrier 
operating on a contractual basis with fewer individual customers. 

e office The cost accounting objective of a common carrier is to allocate 


costs and revenue among the several terminals maintained by the 
company, in order to determine the profitableness and operating 


forms, efficiency at each of such locations. 

naling However, to the contract carrier, whether or not more than 
juance, one terminal is maintained, comparative terminal costs are rela- 
A cer- tively unimportant. The cost accounting objective of a contract 
a kick carrier is rather to allocate revenue and associated costs among 
le in- the several operational contracts, for the purpose of determining 


operating efficiency and the equitableness of rates. The latter part 
643 
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of this objective is important, for a contract carrier’s rates, al 
though under the same legal control as a common carrier’s, are 
more flexible in nature. 


Profit and Loss by Customers; The Top Working Papers 

Thus the basic problem in establishing cost procedures for a 
contract carrier is to properly separate revenues and expenses so 
that they can be scheduled horizontally by contracts or jobs as well 
as vertically by the I.C.C. requirements which reflect in the gen- 
eral ledger subdivision and arrangement. The final result must bea 
complete profit and loss statement for each contract, balancing in 
total to the general profit and loss statement. The form used for 
these statements in our company is illustrated in Exhibit 1. The 
I.C.C. account numbers under each heading are listed in the ex- 
planatory column at the left of the exhibit. In practice, the state- 
ment is prepared as a multicolumn spread to facilitate month-by- 
month comparison. The usefulness of this customer profit and loss 
statement is obvious. Interest may well center about our method 
of obtaining it. 

Each month, immediately after closing, the general ledger book- 
keeper prepares for the cost department a post-closing work sheet, 
a section of which is illustrated by Exhibit 2. When received by 
the cost department this master summary has on it the names anid 
numbers of profit and loss accounts and, in the initial column, the 
general ledger balances. The cost department then proceeds with 
the task of assigning direct costs horizontally to the several con- 
tracts and accumulating indirect charges in a separate column for 
proration. Wherever possible, expense is assigned directly to ap- 
propriate contracts. If the technique employed in distributing an 
expense directly cannot be entirely accurate, the unassigned balance 
or “margin of error” is treated as an indirect expense and is pro- 
rated to contracts with other indirect expense. 

After all direct allocations have been footed, the total of the 
“indirect” column is divided among the several contracts ratably 
with direct charges. In each of the first three sections of the mas- 
ter summary, e.g., equipment expense (illustrated by Exhibit 2), 
transportation expense, and terminal expense, indirect charges 
are prorated ratably with direct charges within that section. Thus, 
indirect equipment expense is prorated on the basis of direct equip- 


ment expense. 
With respect to general overhead, the procedure differs. After 
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C ComPaANY 
Customer Profit and Loss Statement 













LC.C. Account Numbers Percent 
(For explanation only) s of sales Dollars 
evenue XXX xxx 
Equipment Expense 
ires for a “nA Arn xx xx 
41 utside costs xx xx 
‘PEeNses $0 4130 B&G Mechanic labor xx xx 
bs as well 4250A, B, 5210A, C& E Fuel xx xx 
: th 4260 & 5210D Oil xX xx 
e gen 4160 Tire expense xx xx Sy 
must be a 4130D ‘ Accident reserve xx xx 4 
aacloatl 4560, 5020, 5220 & 5250A Depr., license, insurance xx xx 
| i All other 4100 accounts Shop exp., servicing, etc. xx xx 
used for — — 
it I. The xxxX xxx 
n the ex- Transportation Expense 
4210 Supervision xx 
the state- 4230A Wages—Drivers xx xx 
10nth-by- 4230B Wages—Helpers xx xx 
Other direct transporta- 
and loss 
tion expense xx xx 
* method All other 4200 accounts Indirect transportation 
expense xx xx 
er book- xxx XXX 
rk : Terminal Expense 
eived by 4311 Supervision xx xx 
mes and 4340 Wages—Loaders xX xX 
Other direct terminal ex- xx xx 
imn, the pense 
ds with All other 4300 accounts Indirect terminal expense xx xx 
ral con- XxX xxx 
imn for a ese 
; Overhead Expense 
to ap- 4530 Liability insurance xx xx 
ting an 4540 Workmen’s compensation xx Xx 
insurance 
balance S240A, B & C Payroll taxes xx xx 
is pro- 5250C Gross receipts tax xx xx 
Other direct overhead xx Xx 
All other 4400, 4500, Traffic, insurance, safety, 
of the 5000 and 5200 accounts taxes and admin. over- 
ratably head =. = 
e mas- xxx xxx 
bit 2), Total Expenses Xxx xxx 
harges a a 
Thus Net Profit (Loss) xxx xxx 
equip- Statistical 
Power unit mileage xx 
Cost ow power unit mile xx 
After Weight hauled (Ibs.) xx 
Cost per 100 pounds xx 
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PA2eIF.I0 $2,UIS.9S5 $35,295.09 


2,516,41 


$11,770.97 $2,669.71 $4,144.76 


PA seVIe DU WIT 


886.07 


570.73 


1,722.31 


1,333.63 354589 
$1,669.41 $8,056.41 
Exurerr 2 


$34,549.58 $6,238.32 


Indirect proration... 





$7,386.04 





Total equipment expense. 
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Drivers Dairy Report 
Date 8/12/49 Truck or Tractor No. 453 
Opera- Trailers, 
inati =e Speedomet Ti “Gollie ; 
igi Destination ac- ee er ime ollies 
Oren) (to) count Weight Beoin End * Begin End * used 
Yard West L. A. 
LA Freight 3 9,500 010 076 0700 1115 S-154 
West L. A. 615 W. 
Picky 7th St. 6 1,500 076 107 1115 1400 S-154 
615 W. L. A. Yard 
t. 
_ 6 1,500 107 115 1400 1445 S-154 
L. ‘A Yard Long Beach S-103 
Brass 4 12,500 115 135 1445 1615 $-312 
Long Beach L. A. Yard e S-103 
Empty 4 Empty 135 155 1615 1815 S-312 
See Enter Last 3 * = Office 
— Numbers Only Will Extend 
e 


Number of Pickups 1 I have not had an accident or injured myself today 
Nember of Installations except as noted on reverse side of this report: 
: ; Driver’s 


Deliveries Not Attempted........ A 
igna HARD CARSON 
Nors: Make separate report when s pane Ricuas 
changing power unit. 
Helper’s 
Name JaMes Byrngs 
No. 65 


Remarks On Reverse S1vE 


Exuisit 3 


all direct overhead charges have been made, the indirect over- 
head is prorated on the basis of all accumulated prior charges, 
direct and indirect. Some carriers gather together all indirect 
charges and then prorate them on the basis of total direct charges. 
However, due to the nature of our operations, this method would 
produce a number of inequities. 


Direct Labor Accumulation and Allocation 

It is not possible, within practical limits, to describe all of the 
methods used in distributing direct charges to contracts. However, 
direct labor (drivers, riding helpers, and dock workers), together 
with direct equipment charges, comprise about 75 per cent of 
total expenses of a motor carrier. The charging of these costs 
to contracts will be outlined. 

The starting point in the distribution of labor costs is the Driv- 
ers Daily Report, Exhibit 3. Each day every driver turns in one 
or more of these reports at the time he punches “off” the clock. 
There will usually be one report per driver per day unless a driver 
has handled more than one power unit, in which case a separate 
report is made for each truck or tractor used. A corrective inter- 
view results if the driver fails to account for his time by turning 
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$872.39, less accounted for directly (above) == $5.04 indirect. 


/Cs 4260 & 5210D 


per general ledger)....... 


hy of A 


JANUARY, 1950 649 
in full and complete reports each day. When driver reports are 
received by the cost department, a clerk checks them for complete- 
ness and extends and enters the mileage on the reverse side of 
the form, by applicable contracts. 

While this is taking place, another clerk is recording the driv- 
ers’ net hours for the previous day from time cards, and by the 
use of precomputed charts is extending daily earnings on the 
work sheet illustrated in Exhibit 4. 

These work sheets are prepared in advance on the addressograph 
used in making up time cards so that names fall in the same 
order as on time cards. Ordinarily, both the time cards and the 
work sheets will be set up by operational contract. In other words, 
men are assigned to work on a particular contract job and in 
most cases they will work on the same job for the entire pay pe- 
riod. However, there is enough switching between contracts, due 
to varying work loads, to justify a daily comparison of drivers’ re- 
ports with work sheets. If a driver reports that he worked on his 
regularly assigned contract, a check mark opposite his name on 
the work sheet is all that is required to show that his whole time 
belongs to the contract in question. 

On the other hand, if a driver worked on some other contract 
than his regular one or on two or more contracts during the day, 
his hours and pay are lined off on the work sheet and listed with 
contract identification on a daily scratch sheet. When all of the 
driver reports have been processed in this manner, the scratch 
sheet is footed and totals are entered below the last man’s name 
on the appropriate work sheet. A footing of each work sheet pro- 
vides the daily total of hours and wages chargeable to the appli- 
cable contract. At the end of the pay period, a cross-footing sup- 
plies the semimonthly totals of hours and wages by contract. The 
dollar figures are then carried to the master summary shown in 
Exhibit 2 for contract cost allocation purposes. 


Classification of Vebicle Costs Into Fixed and Variable 

The accepted policy among trucking concerns is to develop 
equipment expense’on a cost per mile basis. However, there is a 
growing tendency to recognize the fact that many costs related to 
equipment do not vary strictly with use. In our company we feel 
that separation of items into the two general groups is the best 
working principle and, accordingly, our accumulation of equipment 
expense is on the basis of two types of equipment costs: (1), run- 
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ning or variable costs, which are incurred as a result of usage and 
(2) fixed costs, which are incurred largely by the passage of time. 
The costs divide into the following itemization : 


Running costs Fixed costs 


Stock parts used on repairs Depreciation 
Mechanics’ labor Licenses, city and state 
Outside repair costs Fire and theft insurance on 
Payroll taxes and compensa- revenue equipment 

tion insurance on mechan- 

ics 
Other : accident repairs, serv- 

icing costs, tire expense, 

fuel and oil, etc. 


Vebicle Cost Assembly—Mileage Costs 


When the drivers’ daily reports have been processed for direct 
labor summary, as already described, they are filed in a numeri- 
cal file by truck number. At the end of each month, mileage 
posted daily on the reverse side of these reports is summarized 
on a blank form by contracts. Mileage totals thus gathered form 


the basis for the distribution of equipment running (mileage) 
costs to contracts. 

The gathering of data on vehicle costs presents problems which 
cannot be fully treated in this paper. However, the results of 
the maintenance cost clerk’s work becomes the starting point in 
the distribution of vehicle expenses among accounts. At the end 
of the month, vehicle costs are summarized by the maintenance 
cost clerk in an equipment ledger which records costs incurred 
on each piece of rolling equipment for parts, labor, fuel, oil, etc., 
as well as depreciation, licenses, and insurance. On the reverse side 
of the equipment ledger sheets are printed the names of all the 
contracts and space is provided for posting mileage as shown by 
the driver report summaries. (Once this posting has been done, 
accounting use of the driver reports has been completed and they 
are filed in a permanent file for future reference on accidents, 
performance records, etc.) 

The equipment ledger, kept in numerical order to this point, is 
then resorted by types of equipment. For this purpose, our rev- 
enue equipment has been classified in the following categories: 
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¥, ton trucks 5 ton trucks 

1-1% ton trucks 14%4-2¥% ton tractors 

1% ton trucks (specialized 3 ton tractors 
equipment) 4 ton gas tractors 

2-3 ton trucks 4 ton Diesel tractors 


Equipment ledger summaries, both of expenses and mileage, 
are then prepared by types of equipment. These summaries form 
the basis for the running cost work sheet illustrated in part in 
Exhibit 5. By computing a cost per mile for each expense for 
each type of equipment, it is a simple procedure to multiply by 
the mileages shown on the equipment ledger summaries and ob- 
tain the amount of expense incurred, for example, by any contract 
for oil used in one type of equipment. The running costs, after 
being distributed in this manner, are transferred to the master 
summary already described (Exhibit 2) for eventual entry on the 
several profit and loss statements (Exhibit 1). 

The procedures just described cannot be entirely accurate 
because mileage summaries are based on reports turned in by 
drivers. Anyone familiar with truck drivers and with paper work 
will acknowledge that minor variations cannot be avoided. There 
is a cross-check, however, in that each night, as vehicles are being 
fueled, speedometer readings are recorded on gasoline sheets. 
By taking the readings on the last night of each month and sub- 
tracting, it is possible to determine exactly how far any piece of 
equipment has travelled during that month. Actually, this dual 
recording of speedometer readings provides an accuracy check on 
both driver reports and gasoline sheets, althou zh the record taken 
from the gasoline sheets is likely to be the more accurate of the 
two. 


Vebicle Fixed Costs 

Those items of vehicle expense classified as fixed costs are dis- 
tributed to the several operational contracts on the basis of a fixed 
amount per hour of operation. Once total fixed charges are de- 
termined, the fixed cost per truck-hour may be ascertained by 
dividing total fixed costs by the number of hours the trucks were 
in operation. For this purpose, a carrier may or may not con- 
sider loading and waiting time as time of operation. However, 
from the point of view of truck use cost, a truck is in use while 
loading or waiting just as much as when actually being driven, 
and such time should be charged to the applicable contract. 
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It will be noted that records of driver hours have been kept 
parallel to all records of driver wages. Work sheets which were 
illustrated by Exhibit 4 and which summarize driver wages by con- 
tract, likewise summarize driver hours by contract. Driver hours 
thus summarized form the basis for computation of fixed vehicle 
cost per hour of operation. For most carriers, the fixed cost per 
hour (total fixed vehicle costs divided by total driver hours) mul- 
tiplied by the driver hours of each contract will provide a suf- 
ficiently accurate distribution. Nevertheless, there are two good 
reasons for going one step further: 


1. Some breakdown must be provided for before allocation 
to contracts, because vehicle fixed costs will vary greatly 
with different types of equipment. There is the danger 
of charging predominantly local operations with part of 
the costs of more expensive, line-haul equipment. 

2. It is a desirable tool of management to know just how 
much money is being lost through idle equipment. Par- 
ticularly is this true of specialized equipment usable on 
only one operation. 


For these reasons, we have segregated the driver hour summary 
and the vehicle fixed cost summary into the following four groups: 


I. 1% ton trucks (specialized equipment). 

2. Line haul equipment. 

3. Leased equipment (actual fixed charges are distributed 
to this account, no further breakdown being necessary). 

4. Other local equipment. 


A further breakdown by size of equipment would be desirable 
but, in our case, it has proven not possible to correlate driver 
hours and sizes of equipment beyond this point. 

By setting up standards each month based on the formula 
given below and dividing totals into dollar costs for each type of 
equipment, it is possible to arrive at a reasonably accurate cost per 
usable hour : ‘ 

Estimated Working Total 
Number of hours days per usable 


Types of Equipment vehicles per day month hours 
1% ton (specialized) .... 53 9.6 27 13,737 
Line haul equipment..... 21 16 25 8,400 


Other local equipment .... 97 9 27 23,571 
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Multiplying driver’s hours by cost per usable hour obtained 
from the above data and dollar costs, produces the amount of fixed 
costs chargeable to each operation for each type of equipment. 
The difference between total fixed costs and fixed costs so devel- 
oped is shown as “loss due to idle equipment.” This loss is ex- 
pressed in both hours (or days) lost and in dollars lost. For 
specialized equipment, the idle equipment charge is shown on the 
final statement as an additional equipment expense. For all other 
equipment, it is carried as an overhead item, prorated to contracts 
with other overhead items, and shown only on the form summar- 
izing all of the individual profit and loss statements. The way in 
which both vehicle fixed charges and idle equipment charges find 
their way to the final profit and loss statements may be seen by 
referring again to Exhibit 2. 


After A Year's Trial 

The cost system described in this paper has been in operation 
for more than a year. During that time, some changes have been 
made in techniques of cost distribution, but the general approach 
and the basic methods employed have remained the same. We feel 
that the principles involved are fundamental to the cost accounting 
system of any motor carrier, with more particular reference to the 
contract carrier to whom the business of individual cus.omers is 
likely to have greater relative significance than is the case with 
common carriers. 

The final test, of course, is the value of the system to manage- 
ment. In our case the profit and loss statements of individual con- 
tract accounts have come to have an importance equal to that of 
the general profit and loss statement for reviewing results of oper- 
ations and, for purposes of operational control and budgeting, an 
even greater importance. 
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THE COST FORUM 


Flexible Inspection Procedure to Reduce Spoilage 


Editor, N. A.C. A. Bulletin: 

Often, when a plant produces several lines of products and each of these 
products must undergo numerous processing operations, it is difficult to 
determine the proper extent and character of inspection needed to produce 
the most satisfactory operating results. This becomes especially important 
when the various processes involved are costly and rigid specifications must 
be adhered to if customers are to be satisfied. The lamination of paper with 
metal foil and plastics for use as labels and containers might be used to 
illustrate the problem of when and how inspections should be made. The cost 
of a pound of completely processed material which does not pass final in- 
spection is from four to ten times the cost of a pound of spoiled material in 
early stages of production. It can readily be seen that detection of material 
defects at the point of their occurrence is of vital importance to a concern 
struggling to maintain its position in a highly competitive industry. 

An adequate inspection at the completion of each process would almost 
completely eliminate the expenditure of labor, material, and overhead on 
goods which have become defective in previous processes, and is often justi- 
fied. However, it was decided that inspections after each processing opera- 
tion would be as costly as the excessive spoilage then being experienced. Yet, 
it was also felt that some action had to be taken to reduce spoilage. 

The plant’s cost accountant was asked to study the problem and recom- 
mend steps to be taken to minimize spoilage losses without incurring unrea- 
sonable inspection costs. It appeared to him that existing plant records 
could be pieced together and supplemented so as to give adequate informa- 
tion as to spoilage. Existing records of scrap production, which included 
standard scrap as well as spoilage, of the entire plant were improved so that 
the quantity of material scrapped at each process location was determined. 
With the help of inspection department personnel, foremen, and the plant 
superintendent, the reasons for the scrapping of materials at each location 
were determined. 

The procedure was adopted of charging the respective previous processes 
with materials spoiled at one location as a result of defects having earlier 
origin and of crediting the process at which the defect was determined and 
the material actually scrapped. Approximations and test checks were used to 
accomplish this end and the time consumed in making the reallocation of 
spoilage cost was not excessive. At first, the reallocation resulted in con- 
tention among the foremen who naturally were reluctant to assume respon- 
sibility for spoilage. However, careful tests by inspection personnel were 
convincing in most cases and, with the plant superintendent as arbiter, the 
allocation of scrap to the originating process soon became an accepted pro- 
cedure seldom challenged by the foremen. 

Plant standards were brought up to date and standard scrap at each proc- 
essing point was compared with the total actual scrap, including allocated 
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spoilage. Wherever actual losses were substantially in excess of standard, 
a detailed study of the causes of excess losses was made. After elimination 
of items which were of a nonrecurring nature, the cost of the excessive 
losses was compared with the cost of an inspection at the processing point, 
If the cost of the excessive losses exceeded estimated inspection costs, tem- 
porary inspection facilities were set up to examine the materials processed 
through this point. 

This inspection not only reduced spoilage costs in more advanced process- 
ing operations but made it possible to study the materials spoiled immedi- 
ately after they were processed and in many cases to correct faulty tech- 
niques and discover defective materials before substantial spoilage occurred. 
If the trouble was found to be faulty techniques or defective materials, 
these matters were remedied and it was often found unnecessary to continue 
the inspection. 

The maintenance of adequate scrap and production records and the com- 
parison of actual scrap ratios with up-to-date standards has enabled the 
plant to use its inspection personnel at maximum efficiency and to reduce 
its spoilage losses to the lowest levels in its history. Control of spoilage 
has, of course, resulted in better customer relationships. Also, in bidding 
for highly competitive business, competitors can often be underbid because 
little or no allowance for unpredictable excess spoilage is necessary. 


Watter H. Rock, Richmond Chapter 


Why Erase the Word "Profit"? 


Editor, N. A.C. A. Bulletin: 

The open season on accountants is still on. That the accountant has in- 
vited some of the pot shots taken is evident from the current soul searching 
engaged in by the profession. However, there comes a time when more than 
soul searching is necessary. Specifically, the conclusions reached in “Needed 
—A Common Language for Financial Reporting”, Don Knowlton, NW. A. C. A. 
Bulletin, July 15, 1949, require review. Although on its face the revised 
financial statement suggested by Mr. Knowlton seems new, it is nothing but a 
shotgun marriage of parts of the income statement, statement of surplus, bal- 
ance sheet, and statement of fund. (Exhibit 6, p. 1315). There is, of course, 
provision for depreciation on replacement cost and the enlightened investor 
is supposed to understand what is meant by “Allowed for Depreciation” and 
“Special Reserve for Depreciation Deficiency” wherein $5 million is the 
amount for the former and $3 million for the latter and where only $3.5 
million is indicated for capital expenditures. 

More important is the broad philosophy behind this new approach. It is 
injected in a section entitled “Must the Signboard Say ‘Profit—or Loss’ ?” 
This is in accord with a current general tendency to get away from calling 
profit by its customary name with a suggestion that it be called something 
else. According to this view, management’s performance is not measured 
by profits but rather by its ability to maintain the capital of the company 
intact. 
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There are two points to be made regarding this view. First, as Howard 
Greer put it, “. .. there is no practical means of preventing money profits 
from looking high when today’s prices are up and yesterday’s costs were 
much lower.” Second, and more important, if this idea represents a new 
approach, there is nothing new about it. It has all the earmarks of the 
mature economy idea. When an economy has reached its maximum develop- 
ment, expansion ceases and profits are hardly justified. That ours is a 
dynamic economy, constantly expanding and providing a steadily increasing 
standard of living, is generally accepted as the bench mark of our industrial 
system. That this type of economy requires profits as a motivation for a 
risk-taking is an underlying feature of the American economic system. 

For the accountant to adopt a form and terminology the purpose of which 
is to play down the existence of profits is to permanently injure the profes- 
sion merely to achieve a questionable short-term gain. 


MicHaeL Scuirr, New York Chapter 


Before Eliminating A Product Line— 


Editor, N. A.C. A. Bulletin: 

From time to time an analysis of the relative profitableness or unprofit- 
ableness of product lines will necessitate that consideration be given to 
the advisability of continuing or discontinuing the manufacture of a product 
line deemed to be unprofitable. The factors to be considered in a study of 
this kind should include the following : 


1. Can the loss be eliminated and the line retained? 

a. Is the manufacturing equipment obsolete and/or inefficient? If 
so, is the company prepared financially to reinvest in modern 
up-to-date equipment or to borrow funds in order to finance re- 
investment ? 

. Is the product line priced competitively so that investment in 
new equipment would enable the company to manufacture and 
sell at a profit, or is the price structure of the entire line in the 
industry so low that a profit cannot be realized under any con- 
ditions ? 

. Are manufacturing costs high due to quality requirements in ex- 
cess of what is actually needed in order to create demand for 
the product line and still be competitive with respect to quality? 


2. What long-range conditions obtain in the market for this line? 

a. Is the product line being replaced by a substitute line of superior 
quality and lower price, which will eventually “dry up” the mar- 
ket of the line under consideration? 

. What percentage of the market can the company reasonably 
expect to supply and over how long a period and in what vol- 
ume should the line be produced in order to obtain a reasonable 
pros* on investment? 
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3. What will be the cost—and sales volume—effects of eliminating the 
line? 

a. Can existing equipment be disposed of for cash or will it haye 
to be written off and scrapped? 

b, What effect will the fixed costs, which cannot be eliminated as 
a result of dropping the product line, have on the costs of the 
product lines remaining and will the over-all profit be more 
favorable after dropping the product line? 

. Do established controls make it clear that all variable costs in- 
volved in manufacturing the product line can (and will) actually 
be eliminated if the line is dropped? 

. What will be the effect on sales volume of remaining products 
as a result of discontinuing the product line? 

. Is it necessary to have the product line in order to be com- 
petitive, and, if so, can the line be purchased at a price which 
will not only compensate for the fixed expenses remaining, but 
also improve the over-all profit? What will be the customer's 
reaction to the knowledge that the line is no longer of the com- 
pany’s manufacture? 


Of course, the factors discussed here are not all the factors that must be 
considered when determining whether the manufacture of a product line 
should be discontinued, but each is significant and should be analyzed, giv- 
ing relative value to each factor in making the final decision. 


R. J. Mason, Jr., Muskegon Chapter 


The Treasurer Signs One Check A Day 


Editor, N. A.C. A. Bulletin: 

It is surprising in this day and age of short cuts, mass production, and 
mechanical devices, that large companies still hold to the belief that all 
checks should bear the financial officer’s signature. Underlying this belief 
probably is the suspicion that anyone—except the treasurer—will mis- 
appropriate company funds and, further, that the treasurer alone should 
be accountable for the propriety of disbursements. Some concerns even 
insist that the financial officer personally check the mathematical accuracy 
of invoices. The treasurer’s salary often runs into five figures—yet he is 
burdened with clerical duties consuming one or two working hours daily. 

Companies which properly evaluate their treasurer’s services, conserve 
his talents for productive activity and delegate to minor employees the 
routine work of the treasury department. One way to unburden the bur- 
dened treasurer is to designate one or more employees as the company’s 
disbursing agents for the express purpose of signing the numerous day-to- 
day invoice checks. Under this method, routine bills for materials and 
services are first referred to the accounts payable section of the accounting 
department for checking of computations and for preparation of cash 
vouchers and disbursement checks. Unusual expenditures or bills for spe- 
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cialized services, which may require approval of the directors or the presi- 
dent, are routed to the accounting department after proper authorization 
has been received and noted on the invoices. 

A daily list of the accounts payable items is then prepared, which shows 
each payee and check amount. This list is forwarded to the treasurer, 
together with the corresponding cash vouchers, for his review and ap- 
proval. The treasurer evidences his approval by preparing and signing a 
single check covering the total amount ef the daily disbursements. This is 
the only check which the treasurer is required to sign and it merely trans- 
fers from general bank accounts of the company to a special fund account 
the amount of money required to pay the day’s invoices. The authorized 
disbursing agent then may sign the individual checks, each of which is 
drawn against the special fund account. Since the total of the individual 
checks must always equal the treasurer’s single check, there is little latitude 
for misappropriation of funds. 

This procedure allows sufficient over-all control of disbursements by the 
treasurer and, at the same time, reduces to a minimum the time he must 
devote to this function. A similar procedure may be worked out for payroll 
purposes by use of a special payroll account. 


W. R. MueEtter, Scranton Chapter 
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